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PEPTIDE KETOAMIDESt KETOACID& AND KETOESTERS 

BACKGROUND OF THE INVENTION 
1. Fttld of the hventioii 
5 TUsmvemianidatestDanavdcdassof pqnid^ 

kstoaiddes nsdU iior sdecdvely 
pn^eases, ^ttoaOy mhflddiig aU sai^ 

protBSses. Serine pmieasea and cygenift prniegsas age involved in mimmtiiiy rfiffggy^y Mlg and 
inhMDn to these cfoyines can be used dxe^ 
10 sedneiBDiBasesprcj^iBineproiBases. Wehavedi8eoveiedtbat^qptldeaplQelDesten,p^^ 
c^teD8cidStagdc frfc«o a m idc s canbeci mttui :te d toi^ 

cysteine pcotea» or gfoiq^ of seme (ff cystine proteases. We have found thai pqttide 
ketpestaa. k e loac i ds . and kctoaniidcs wMch coniain hydgijAQhic Momarie flnrmn arid dn tff 
in die Pi site aie potent inhibitois of diynases and diymotiyi^ Ketoesten, 

IS adMh, and amides containhjgsinaflhydnyhohicainteoaca 

inhiMtnrs <rf elastases. InUbitonofdasiasaandel^masesaieusefiaasan^ 
agents. We have found that peptide ketoaters^axnides, and acids \i4^ 
addtesidnesstichasAisandLysinthePi site are pcxentinfaildiQrs of trypsm and blood 
coagulation enzymes. These iniiibitois are thus usefol as antiooagulants. Cysteine proteam 

20 sncfa as papain, cafhq)sinB, and calpato I arid n are also inhi^ Ketoesteis, 
adds, and aiiiides Witt aioinatie amino add residues in the Pj ste 
cadiepsin Band papain. Thus»th^ would have utOi^ as andcanoer agents. KetoesteiSt 
k etoa d ds, and ketnatnide s with etthgartaaatic amino arid lesidcCTOT 
amino add residues at Pi are good inhibitors of calpain land IL Tleseinhibitofsazeuseftilas 

25 neuroproteecarits arid can be used as therapeutics for the tieatmem of neutodqjenemt^ 
2> Nomenclature 

b discussing die interacdons of pq)tide8 widi serine and cTsiei^ 
utilized the nomenclature of Schechter and Berga [Biochenu Blophys. Res. Commun. 27, 
I57-lfi2 (1967); inccffparatedherBm by reference]. Hie individual amino add residoes of a 
30 substrate or inhibitor are designat ud Pi , P2, etc and die c or re sp o ml ing snbsites of the enzyme 
are designated Si. S2» etc The sdssile bond of dus substrate is Si-Sf. Hie primary substxate 
recogntticm site of serine proteasa is 5i. llie mm irnpQrtamrecognidmisubsites of cysteine 
proteases are Si andSr 

Amino add residues and blocking groups are designated using standard abbreviadons 
35 [see J. BioL Cbem. 260. 14-42 (1985) fox nomendanne rules; incorporaiBd herdn by 
.reference]. Anamirioaddresidue(AA)inapq>dde<B'irihibitDrsinictnrerefentodiei»A 
stntctore-NH-CHRi-CO-« where Ri is die side chain of die andno address Apepdde 
OpketoesterrKidue would be cfesignatBd-AA-CCKlR wfaicfa represents die pansncmre -NH- 
CHRi-COOOOR. Tluis,dieedqflkeioestBrderivedfiombenaoyialaninewouldbe 
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25 



30 



35 



Ukewiae^ 
^^JStete^itsidoa aid 



0[>l»CH<CH2Hi>CaCt>-NH-Et 

3.Desaii«ioaoriiieReIat:dAit 

SeriiiePnmiBes. ScriiiepintBasesplaycriticaliqtasinsewenli*^^ 
such«digatiBiw«oodcoi«iihtinn.ff^^ 

apowuialhafflidifihey«BBOt«mtiollcd. VwmMvtam^^f^«« ^^^ 

paiici8atiti8,eiiii*ysenB,iiicoin^ 
^mvnom itlmlmi.mgsMWlilwaiiwiiy|»ln^ceBBte 

iBwhrtiiiiliBiafcakmofhuinmiii^^ 

£«iiot248, pp. 4M2(198«l.wliichfeacaosaiive agent of acquired 

15 ^yniiome (AIDS). Plasniia is iavoWcd intuit 



synoroinE ^ u 

andclotdJssodatioiL AcconHngiy.spedlicandselectiwinl^^ 
bcpoieiaaiiteiagiUam8,aiiiiAiflaiiiiW 



lS2.BanettaiidSabeseii.ed8nHsevier.(1986);ii«»ipor^ 
20 proiBolysisbychyiiiotiypsiiwtWpsi^ 

podnction, puiificaiioiu Isob^ 

QaaaeifdiiUianareaiiii-iBflainiiainyaaBntawiibdiem 

occoiring pRMsasB inhibitor. oliBOicM 
eaiph,SBiia,tln8pmtaaiiiliihitorisnotw^ 

teOBatnHKaBdtodffieoliyofpBidiidiigla^ TI«B*w8ii«anm6IeeBlar weight 

dMtaKtaiAimamiieededftirdieanr. OdierkwinrieciilarwB^elaaaseiahaitawhaTO 
BtOiiyfcf dieiieainieiitofeB^ihyseTOaniinflaiiin^ I-c«ri«qwwio.3Haib<wyiiBe8iBra 
„and.iaflaiiiiiial0iya8Bni«.UAPawtt4^.mNHa^ 
analogs ih«ofa»«itWiifl«m«««»nrafB^ 

AnticoagubaB and amiihioniboric drags are wed ta 
The 1990 Piysiciaii's Desk Refeeoce Usis several an tic oa g ute nt dngs (h^ann. leowniBe 
snl&lB and waifimn). a few andptateht dipgs (aspiiia) and 
H^aditaBdwaifiBdbaneoiiiiiumfynedciinicalfytopiev^^ 
ttaambosisandpnlinonaiyeinbolisra. Heparin inhibiis the bla>d coagulation acoviiy by 
aeceleaiing the binding of naioial plasm pioieaseinhibiloranddiTO 
ftcaas. and warfhiin acts 88 a viwniB K antagonist ami inh^ 
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aaiipIalrirtdnigamtiMilyeCBBctivcm 

[VmEasOla^Burger^sMedieimdCbem^ 108M132, Wolff, ed., (1979); 

iucuipoozed herein by lefacuwl. Cnagnlflifnn disontetg gpch « iBai^iwitiai^i i ntntimacu lar 
co ap c tetio iu Mcffrirng c omplicati ons of mfldical and mrgteal pmeedm i ffl hi<wj | fag 
5 compHcations of sysamic flhiess arc stiD dlfBciilt to manage ^gram^ Bimnvig 

Bleeding Ditarden. pp 1-413» Bbckwdl SdeatiSe FublicadonSt (1982); inccqxmted herein 

by iBfEBBBcel. 1a tfaa UBalmwil af pariewm wtA grmgnlflfl^ jtti^^|pni^ gMjgff^g p^^ frr 

antiihiDflibotig agents of di^eise mnrhnrrfnin^ are mgently gmght <q mter ^np^OT^ffa f^w^ 

medicalcare. Inhihttontothetiypsiii-likBea^niesi&v^^ 
10 atiticoaimlaniB iii Ww fsce far cnmrie; H«D>PheppiD>Aig^>CB^ HanMYn attn wntir^ 

Nad. Acad. SeL 95, 3184-3188 (1988): 7-Aniino4.dihno.3-(3- 

Isotfaiiirei d op rop o xy Maoctminarin (ACmL\ Qwrida, Kn, f ^m^pn^ ^ Powm, 

7%fDmftiM.i{«j.58t 191-197 (1990); xncorporatBd herein by reference]. 

Cysteitte Proteases. Cysteinepioteasessucb as calpain use a cysteine residse in their 
IS caa^ytje inwhmriitn in eomwt to seri ne w oMs ea^i^idin^^ r y«^ 

pxoteasesindndepq»m.cad»p8inB,calpahB,and8eveal Neural tissDcSt 

ioclodfaig bxain, are knora to possess a large variety 

calcium simulated pioieases termed calpains* Calpafais are ptesot in many tissues in addition 
tothebnm. Calpain I is activated Igrmiaomcdarconoeoiiations of calcic 

20 acdvandbymimniitecottoeotiations. Indmbrain,Ga^nisdieptedoni^^ 
ca^pain I Is found at synaptic endings and a tiiottBht to be the fominw 
potentiation, synaptic plasticiqr, and cell deadL Other Ca^^ activated cysteine pxmeases may 
exist, and die term '*calpain" is used to refe to aUCa^^ activated cysigmB f/n^v^^ ii^UrAh^ 
ca^nittlandcalpainlL His inns"ca^r and "ca^ IT are used herein to refer to dte 

23 micioinolar and infmmol ar activated calpains. respectively, as desqih^ While calpains 
degrade a wbte varfeiy of pioiein substrates, cytoskrietal preteiiis seem ^ 
susceptible to attadL In50inecas«.thepioductsoftiteprotedyticdigcrttmof dscsepreiehis 
by calpein are distinctive and penistent over time. Since cytoskdetalpoteins are nu^ 
oompoaeais of cemfai tsiies of eeUs. dtis provides a sfanple mediod of detection 

30 incells and tissues. Tliustcalpain activation can be measured tadirecdiy by ass 
proteolysis of tiie cytoskeletal protein spectFhi, which produces a 
bkdQgically persistent breakdown product when atiarl^ri fay ealpam [Ritf^ ^^v^ , and 
Lynch. Pnc. Nad. Aead. SeLUSASU 3572-3576 (1984); incorporated hcfem by reference]. 
Acti vaticm of calpains and/or nmimnhtfen of hreaktown pnrimaa «f rym«fal^l^^ rlrmrm has 

35 been observed in neoral tissues of mannnals exposed to a wide variety of nemod^enerati^ 
diseases and ccmditions. For exaniple.tiiese phenomena have been obsen^ following 
ischemia in geririls and rats. faltowh« strtte fa humans, f 
kaoiaiB. nimedqfltin orocdchidne m rats* and to hmnan Alzheinn's dise^ 
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Sewil InhlbiMB of calpafa luw been described iBdud^ 

64. TteceofflpoimdsaiBiiotespecianyMeMatinh^ 

bec«ii»eibeya»i«oilyineiiitomp«i«m^ 

\a^hBdBtvur^ Al80,iii«ycffliesenihibtor8havepoor8pecifi^ 

wlitevaiieyafiroiea«maddilkffltocalpam. lhidditioo,odierclasse8 of c«»ni»iind> which 

iBhaitcyiBtepiPieasesiiKa^ 

/nJia*«»* B«ett A. J, Silmift O, Eds., Hi^ 

I— onndheBiiiliyRferaiee). FeiwIdedlaMnwliylkeaoesaiBpowilaD^ 

mthogglitiobepoodyiBenibiweiwBwiitBidiohawto^ 

tteapyhMyttbeendevdopedfwiiioaiiBiiindegBaBB^ 



CwheprinBtaiBvolvedtoiiniscHlardystwirt^ 
15 n«mtas*aiidbo««oq»iioit Ioaddition,aim^ 

e8semialtovtaliiActloo,«cyWBto \aaiimac9t»^V«^^^ 

mitlt^ dtenventic OKS. 

Kmtam. a few aniiio acid and peptide kewcstensnidkeioacto 

oiBvioBSlynpoited. Comferihai«iO>info«hE/.Ctew,Sw,«-96(l953);ii^^ 
20 he«inby«faencelicportttesy«h«sisoftlietetoad^ 

CO<)Hiiponliydiolysisofhe»ocydiciiiaiBcolB8. 0>aSatx^\f.Chm.Soe.P€ikinU 
1139.1146 (1980); liieoiponBdhenAi bjrwfiswieel nse keweaws fortbe «yiiihesl» of UcjeUc 
teiaacycies. Tteyiepo«the8yiiftesi8of».BuCD.Ala^3C>OaR^ 



(Peber.Hriihy, aiidKbMiB,Bdfc) PtawChBntol Cii,pp 819«2 a985); incoipomwl 



Ato.Abtt-<30<ffld, asd ^Al*-AIa-AlapAla.a>OEt (Abo - 2-aiiiiiiob«anoic addoc a- 
nmiMfaiiiyric add) and report that ihc«coni^ ^ TaSaaXFnKi'Pfiam, 
30 S«.8.303-307(l987):incorpota»dh8idnbyidbieBceleoBiinenBoa« 

euipoiinds. Brnkhari. J,Ptoet,N.P. andBey.P. \X««rahedronUtt.l9, 3433-3436 (1988); 
iK«poiarfheiehibyKfc«nceliei»rt*e«yiift^ 

Mehdi et aL [Bloekm. Blaplva. R**. Comm. 166, 595-600 (1990); i nc orpma wrt 
35 tewBl^yidteieoceliepoittheiahibiiionofbiinm 

peptide a.keiDcslBa. AagdasnoctaL. [/. Med. Chm. 33. 13-16 (1990); incorporated herein 
byiefawceJreportsoinee&tetDearawbicharcinhibitoreofwlpaina^ Hu 
and AbdestAnJufltocton.Btop/?F*.m271-274 (1990);^^ 
report somepepd«fylo4Bttiainide» aBdefr*eioadd« 
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papaiiL FtetetaL[/.AfalCtem. 33, 394-407 (1990);]]^^ 

neunpldl dtstaset aiid lat & boinan iiSBtn^ 

Kxtoanuda. A single peptide kEtoaniitB is iqxidBdta 
5 EArt*. Bioekem. 281, 271-274 (1990)]. This convonsd Z.Phc-NHCH200-0O. 

NH-Et (ff Z*Fi!fr<ay-<X)-NH-Et is itpomd t9 be an 
cathepsin B (K] a 4 mM)l 

SUMMARY QP THE INVENHON 
10 WeharodiscowmidmtigrtideandamiitDflf^ 

fcea mida deii v fli iv asm a«w«l pmy af faWWtifittt fay Mirftw „nj cyrtrmc 

yiiiia W . InMhitm am eompoimffa ifant twrfitm w ^pilfmia the eatalytig p^yjy ^ 

enzyme. We have discomcd that pqaide and asninoedda^kn^ 
Jeetoamide derivati^ whicb have an amino aci^ 

15 apaRieQlarprote8se,aregoodinUiniiKsfbr^ llui$,weareabl6topicdiatlie 
strocomctfnewinhibitoRfcvodier serine and cy^ 
substraiespcrifiritfrs. 

We have dtscovoed some peptUe and amino add Opketoester. Orketoadd, andop 
ketoamide derivatives which aie specific inhibitGis for tcypatn, elastase, chynumypsin, 

20 gnmQfmes» and odier serine proteases, and some of dm derivadveswhich^ 

for groops of serine proteases. Try|»in and trypsin-Ukeoi^mes normally deavepqnide 
bonds in proteins and pqnides whem die amino add residue on die ca^ 
bondCPltesidue)isLysorAis. Peptide and nmtno acid c^keiocster. o^etoadd, and a> 
kecoamidB derivadves wUefa have Lys or Aig at Pi aio tniis good mfaibitDn f cb* cstevwm. 

25 ElastaseanddastBse^ikeenqfmeseleavepqiddebond^ 

Ser« Lea and odn similar amino ac^ bhMomwiditbnomsidueaatPiaiegoodclasiase 
inUUtos. Oiymutrypsitt and chynaJtiypsin-Uke enqrmes hydrolyze pepdde bcmds where Pi 
amino add is Tipb l>r, Phe, Met Leu or odier anano Kid residues w^ 
laigealkyisideehafais. lUnUioiawttfidne residues at Pi are good chym^ 

30 diymaseinfaibitKBS. AU of die above enzymes ham ewasivesecoadafyspedfi^ 
recognize amino add residues removed fiom die Pi tesidne. 

lite new pro t ease inhi bi to r s, e^wdaUy dm dastase inhibit 
dqrmase inUbimm are nsefU for comiidling dssoe damage and vari 
conditions mediamdlqr proteases such as blistering. IteinUbiioisferUoodcoagnladan 

35 enaymea are osefid nmicoagtilams and could be used ro treat dnombosis, 
Tim pepdde and amino add a4KtDesmr, Orketoadd. and ot-kn^ 
also usefU ill vuit» for infaibidng tiypsin, elasta^ 

simiiarspedficiqr.attdforinhibidng Mine proteases m general TheinhiUmrseanbeBsedto 
identify new jnoteobrdc chymes encountered fa research. Th^canalsobeusedinieseaidi 
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and irutastriany to lOTwni nndesi^ 

Such pRMBidyA oAsa 



10 



15 



20 



deawysortoiheactMiyaitdtofliitataii Uwwuldiiidade 
toadfiitaD of the taMtowaniibodiB, enzymes, 
pMBinsaiJdpeptldes which are widely Hddtousetoc^ 

andftrmaiiyotiierreasoDS. Fbrsotica^aspecifcittMtow^ 
oteeasefcaainhllitarwithgBBBalBpecificltywouIdbepiBfc^ 

TtopBpiid8aiidaiiiii»aeld«J«oeBiBr.Cfrteta^ 
ahomiwIaiidiwtetttinliiWtonofcyaeiimi^^ 
papain. TtecaIpainiiiltiWiDi8a»««MfetKatBientofvailo«i^ 
mill i onrtitfniw, inrfaiting itr^«^»r Ateheiiiiert diieaae. 

DETAILED DESCaUPnON OF THE INVENTION 
Pfeptide e-lBMoe8tBO,pq>tide oeietMCids, andp^tide oJwoai^ 
analoginhilriSDnfeacttepnJtBasesaiidtystciiiei^^ Peptide teioeswiconiainiiig 
b^dmphoKcamiiioacidiealdiiesiniihePiri^ 

tuuuuLnuiU- l iiut »» '' N iiii lii'Wii B I mlmnrr flirrninr, i — ^ p«.^tir rf««B«a. himin 
leukocyte caihepsin a and bovinediyiiicii^^ PfepridetenesteraccaiBiiiiiigaaiBoaeid 
«ldne wiA cationic side cbain in the Pi site haw been fimad to be e*cdl« 
sewalsepiiepmieasesinctodiBg bovine iiypsin. bovine ^ 
pj^elnc pmrr-A- voffiVHAi. hwnw- ptosmin. Peptide ketnesters 

comaining aiiino arid lesiduca with iiydiopiK*ic sto 
^t^t^f^fahiTihrMrfaiwend cysteine pi ^^ 

caipain. Ti^ttsmictuMniiybetisediBwwtDtieatdiieaseisaehasemphyseaa.^ 
25 lespiiaigydistiesaaymlwaemiMKaaiiliiMaandpanea^ 

,,iBP,)tHHWt»«<Bdyiii>»yelastaifc '^'^ 
inUMttns may be toed Ml vitw ID pievent proteolysis whfc 
p i^ . i«^ {«»iaii«i. pinification. stoiage or tiaaspoaof p^tides andpmteins. These 
he iimM as ttoapemie agents 
30 infections. mBSCBlard!y«treiilw,inj«aidialds8i» 

nsoipiiOB. 

Tto novd class of peptide ot^eaamidM have the foltowing sttnctmal foni^ 
Mi-AA-NH-CHR2-CCK»*W3R4 
or tphannaceodcdly accepiabiB adt wheaata 
35 Miitipiesent5H.NH2<X)-,NH2'<:S-,NH2-S02-.X-NH-CO-.X2N-CO-. 

X-NH^, X2N-CS-, X-NH-SO^. X2N-SO2-. X-CO-. X^. X-S02r, X^KXV. Of X- 

Xis seleetedikomthe gioi? consisting of CMOancyl.Ci.iofliiomlkyI. CMOaO^l 
«rfri. T- gi-in flnomaBeyl snhsiitnlBd wiifa J. l-admantyUWtooiBnyl, phenyl. 
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phenyl sabsdmed witii K. pfaev 

naphthyl s ubst it ni cd wifli IL nanMivi djaiihstitniBd with K, naphtfayl tri mheri^ ^ ^^fa 

Cmo aOcyl wiA an attadted phenyl group^ 

10 aOgrl with on a&Bcbed phenyl gronp sobsti^^ 

5 phenyl ^oqBsnboitined with KtCMoal^ 

alkyl with m aaadsd phmojcy gnnip snbstid^ 

JbsdectedlhmithegrwpCffnHigrtngofhato^ 

10 aOocny, Cmq alkylamine, C2.12 dtaftylaininf, Cmq a&yKKXV. Ci-io olkylO^ 

NH*. and Ci.io aOQrl^; 
10 KissdeetolftomdiegroiipoanBia^ 

Ci.io alkosy, NO2, CN* OH. C02H» amino. Ci.io aOylaniino. €2.12 'M^"T * TT niiTtT. Ci« 

Cio Bcylt and Ci.iq aUcoxy-OO-, and Ci.io alkyl-S-; 

AA 18 a ride chain blocked or nnhtoekBdaniiao acid wi^ 

configaimiaa. or no cUialiv a dB o-atboi select 
IS va Hnc iCTci n c isotaidne. proBnCi n«Monine, m tt hion i n e anlfaxide, ttoylahnine, 

tryptophan, glycine, serine. tfaxeoniiie« cysteine, tyrosine, aspaiagine. gV'imiinc, aspanic acid. 

gltttanric add* lysine, arpnine. histidinB, phenylglyeiBg, hgfn-nlaiijnf, p<>rietiffrnc, Ttmy nW^^**, 

alpha-aaindmQnfic add, cprihai^a min o capi oic add, dtrnlline- hydrntypBe^g, m rwthfwii ^ 

homoaiginine.saiooBine.inddine2FcaiboCTlicaci± 
20 arid (2-piperidine carboxylic add). O-methYlserine, Q^edyteine, Aimethyieyyytnf^ g- 

ethylcystdne. S-bmzylcysteinc NH2-CH(ai2CHEe2K»OH. alpha-aminoheiHanofe add. 

NH2-CH(CH2-l.napdiylH:OOH. NH2-CH(CH2-2-napdjyiK:OOH. NH2<3ICCH2- 

cydohexylKXXJH. NH2-CH(CH2-cyclopcniyl)COOH, NH2-CH(CH2-€7clobutyl>C0QH, 

25 R2 fa selected ftOT the gnwpcaisisti^^ 

bianc hfl ri mrii m br anchcdcydizedaayl.andCi.gb 

R3 and R4 a» selected lidcpendentty Ito die gronp consisdng of H, Cj.20 
20cyclindalkyl. C1.20 aDgrl widi apfaenyl grot^attadtedto dte C|«20 CiJ2ocyttiied 
alkyl whh an attached pheiqrl gnn^ C1.20 all^l widi an aittdi^ 

30 widiK.Ci.2oal*^l vidian attached phajylgroivdisubsdtm^ 

atfflc hfd ph e n yl group trisubstitotcd widi K. C 1^20 cydigd al^l with an attached phenyl 
gronp substiuted widi K, Ci^io alkyl widi a moipholine [-N(CH2CH2X>) ring 
tlBonsb irinign n die aOvL Ci.io aOgA with a 
the alkyl. Ci.io alkyl wiib a pynoMne ring attaebed litfottgfa 

35 allqfl with an <ai gnwy aaacfaed lo the alkyl. -CH^CH'>(X3I'>CH^QEL C|_|o lyith «n ann,.^^ 
*-W^yl grou^ Ct.io with an attached S^iyridyl group, Ci.^o with an attached Inpyniyi 
ffoap, Ci.io with an attached eydoheorl gtoop. -NHCH2CH2-<4-hydRugvhenylX and - 
HBrCa^lCEi-O-iDMyl). 

Ttencwd class ofp^ptidettFtettwmifliw also haye the fellowi^ 
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Mi-AA2-AAi-C(»lR384 
araptaatDaeentieally aoeeptable salt, wiioda 

Ml npesean a Nft-OCK NHz<3-, NHi^-. X-NH-CO-, X2N<»-. 
X44H^ X^-CS^ X.NH.S02^ XzVSOjr, yXO-, X-CS-. X-S02r. X^yCD-, or X- 

* X is sdecjed fiom the groiw conttafag of Ci-iO W Ci-io fl^ 

substoied wiih I. Cwo flnoiwlkyl 

phenyl sobsllliirt with K,phewldlsiib8llWBdwMiK^ 

Bapldliyl8ubstiniiedwi&K.nap!nhyldisT4^^ 

lOaDcylwithaBatwiiBditenylgioapsiibstitniedwto 

0«nylgioupj«Wiia«BdwiihK,Ci-io«Ik3riw^ 

all^ widiaaBadied^ienoqPSioiVSiilsiitntedwiA K on tte 

J is setecied fitm the gwBp consisting of halogen. COOH, Oa 
15 ioalto»y. CmO attytanine, CM2diaIkyJannne.Ci.iO alkyMMX)-. Cnoalkyl.O€0- 

NH-.aiidCi-ioalkyl-S-; _ ^ 

K is sekeied fkomtte gioi9 eoosisiing of halogen. Ci.io BikyU Ci.io peiflBt^^ 

Cuo aHoacy. N02. CN. OH, 002?, amino. Ci-iO alkylainino. Ci-iz dialkylainino, Ci- 
Cioa^U and Cmo all«»V-00-, andCuio aBytS-; 
20 AAiisasidedi^blockedoranblflclBdaiiiii»aeidwiditeLcciifigBntion,D 
configBxatio!i,«nodrfiiaiyai*Barcart>rasdec^ 

vnKnr mirinr, frr'-^. r"*"*^ nMtMnniBe. mflMpnine snlfiaride. phenylalanine, 
ttypiophan. serine, tiaeoniiie, cysteine, tjfrosine. asparagine. giuiantine. aspaitic a rid, gi m a mir , 
arid, lysine, aigjaine. hiffiirthif, [ihenylgiydne. benwlanme. nndeiicine. oo»valine.alphnr 
25 -m<«« htrtyrieaeiiLep«aBiwnihioc«wifeidd.caiBl^ 
hcnnoaigteta* saiaalBB. tadoifaiB ^ea^^ 

add (2-^petfaHnBeaiboxyBc aaSk <>Biethyl8erine,<>etlQiserine, S^metigrlQ^eine, S- 
ctbylcysieitte, S^wayteyao"* NH2<H(CH2CHa2KOOa alpha^nunoheptanoic acid. 
NH2^C^l-««P*yl)-C00H. NH2<a(CH2-2^i»ptliyl)-COOH. KOtCBfpBr 




NB|20I(CH2<y<:lopn>pyl)-CC)09. tdflooioleuctee. and hexaflnoroleociae; 

AA2 a side chain blodsed or onUodBd andno acid widi die I. eonfigntatian, D 

eonf^iiiaiian. or no cUnliiy at die OMicbon seieeted fis^ 
tH™, 'nirinr, fi!'««—Hnr. r^wr, nrthiimf— . "'?tWfwiin« mlfiaatae. phenylalanine. 
35 iiypiophan.^y«ne. serine. dneentae.Qf8irinc,tyiosine,aspar!^^ 

gi«tqnri^ «riH, iy«iBtL arefarfne. histidfaie. riiaorlglydne. beta - aJanine. norteudne. notvaBne, 
alpha-anrinobn^ add, ^on-aninocapwic aeM, dcnllnie. bydioiiyproline. mniJdnc. 
lugouaighrine. samxinB, indolhie 2<aibai(y& 
add (Z^dperidtaeoriwiiylic add),<>«etfiylstrine.O«dylse^ 
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etiiyteysirine. S4»aylqrBdia; NHi-CHCCHaCHEtaJ-OOOH. ah)faa- aiiiii»hiipwm»«. 
NH2<»(CH^l^^a|«llylK0aH, NH^OKCa^J-napJliylKXXffl, NR2<31(CH2- 
cydohBxylKOOH. NH2^CH2<jrctopeniyl>COOH, MH2-CH(CH2<yctobMyl>COOH, 
NI^-ai(CH2-cycloiiiDpyl><COOK, tdfloorolettdin. and hsxafluoioleuciiie; 

5 R3aiulR4arestimediiidepeadeiuly&initfaegroqic(nastingofH,Ci.2^ 
2Q eydiad allgi C 1.20 alkyl wiih a phenyl group ana^ 
alkylwithaaaiadKdpheqylgniip^Ci^alkylwiihBnaiiaeiKdpI^ 
with K. C1.20 alkyl witb an afladied phenyl grenp (Hsnbsdtnte^ 
aaached irtienyl group trisubatinned whfa K. C| .7^ cvcHzed aikyi wWi m awHf hn] phen y l 

10 gwiy gnbstinued with K, Ci.io alkyl with a noiriiolinB WfQBiCHjyi] rtnj tt» ^ t i 

Arongh diragea ro Ob al^I, Cmo aM wiib a p^eiidhie zbg ait^^ 

the attyl. Ci.ip alkyl with a pynnlMimnhig awnrhnl throng aiaogen to tteattyl, C|.20 

aDcyl with an OH granp aaached to the aOcyl. -CH2CH2OCH2CH2OH C^o with an atttehed 

4.pyiidyl group. Cuo whh an attached 3i>yridyl gronp, Cmq with an attaebed 2-pyiidyi 

15 gWBP,Ci.iowithanattaehedcjicIohB5ylgroap,-NH<3l2CH2H4-hydro»^^ 
NH-CH2Qi2'(3-indolyl). 

The novdda8srfpq«idc(^hetoanlMes alio haw the fialtoiB^a^^ 
Mi-AApAA-AA-CO-NR3R4 

na phannacendcally aocBpiaUe tab, idndn 
20 Ml lepmeati H. NH2<30-. NH2^. NH2-SO2-. X-NIKX)-. X2N^O.. 

X-NH^S.. X2N-CS.. XMHrSOi-, X2N.SO2., X-CO-. X^S-, X^O^, X-OCO-. or X- 
OCS'i 

X is seleoed ftotn the gronp consisting of Ci.io alkyl, Cmq fhioroalkyl. Ci.io alkyl 
snboioued widi J. Cmq flnoroalkyl ubsiitntBd wid> J, 1-admaniyl. d-fluan^i. pho^l. 
25 phenyl8UbstiiiitBdwithK,phBi7ldl8«hid»ntedwfihK.pheHylld^^ 
oaphtfayl subsdttttd with K. n^tatayl disabsdttiBd with K. naphd^l id^^ 
Cmo alkyl widi an attached phenyl gnwp^ Ci-io aOcyl with two attached phenyl granps. Ci. 

10 alkyl widi an attached phenyl gronp sobstituted with K. C MO alkyl widi two attached 
phenyl gronpaanhsdtBted widi K,Ci.ioaIkyl wiflian attachedpheno«y group. andCMO 
30 alkyl with an aaached pfaenoigrgreivsnbsdititBd widi Keadtepbenoiv gronp: 

J is selected fimn d» gioi^ consisting of halogen. COOH. OH, CN. NO2. NH^ Ci. 
10 alkaxy. Cmq alkylanine. C2.i2dialkylaaiine. Ci-io aBcyMMXK, Ci-io alkyKHIO- * 
NH-. and Cmq aJkyhS-; 

K is selected from die gionp eemistiag of halogea.Ci.io alkyl. q.^petfluoioalkyl. 
35 Ci.io alkoxy. NO2. CN. OH. CO2H, andno. Ci.iq aUQrlandso^ C2.12 tiialblaiiiino. Ci. 
Cio aqrl. and C^iq alkoay-CO-, and Cmq aDcyM-: 

AA isasite chain Modced or rniMoBkriinmino add wiriitiieLconfigiaadon.D 
coirflgiiiation. orno chtaliiy atdiB o«Aon seleciBdfioin die groopconsistiag of 
vaHne. leucine. i«otaidne,p w1hi ft. iriwhi c Biiii ft ii w tt hi fflrinft aulftiiidfl.piwti yi«i«i..« 
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iiypttltaii, ^^rdne, settee, tteeoiriift ^s^^ 
gluflgric add, lysine. atgiBiiie.bis^ 
g^l„,.goiiioini9iic aciL qnliuhain^^ 

.^mwhwr. »~i»iiniLa.ea»fa«tvlic add. 2>a2eiidiaecarfwKyliBadd, pipec^ 

add (^pipBridiBecaAoJcylic ac^^ 

eifayleyslBiiie, Stoyteysadae. NH2<H(CH2CHE5>«)QH. «»h«iiiiii oh « pamoi c add. 
NH^^CHz-l-naptliyD^raOH. NH2<2<qH2-2Hi»!«lijrl)-C00H. NHtCH(CH2. 



NHj-CHCC^i-eydopiopylHXWH. t rtfh in ml pnrin c and hexafluoiofaBdiie; 
10 RjaadlU are sdBCiBdindepenitettlyfiom the poop am^^ 

2ocydtadal^Ci.2oaIkylwiihapteaylgioupattadi^ 

>lkylwaiaBBd»lieditevl8n»«^Cl-M»l*y*'**»"*^^ 

wMiK,Ci.20<>>VlwJAanaB8riiedphei?yign)iipdisiibsttt^ 

atadiedplieByl group tiisobstit^ 
15 group substitnicd with K.Ci.ioalkylwiai»gioiphoto 

fl»alkyI,Ci.ioalkylwlihawiioiaiBBitagattad«edt^ 

attyl with ariGHgroBp anadied to theaftyl, -CH2qi20CH2CH2Pft 

4.pyiiifyl group, Cmo wM» an attadwd 3-pyiidyl gtoap. Cmq with an attadied 2i»yiidyl 

20 group. Ci-iowiA an aitaiAedcycloheJvl group. -NIWHi 

NHCH2CH2<3^iidolyI). 

The iwvd dass fif peptide cttetoatnides daotaaw the ftdlown^ 

Mi-AA-AA-AA-AA-aM«3R4 
ccaptaatmacemica]^ acceptable salt, vtetein 
25 Mllq«BBBm•ftNH4^00%NHi<3-,NH!^■«)^,X-NH-CX)-,X2N•CO-. 

X2JI-CS-. X44H-SO^. X2N^-. X-CO-, X-CS-. X-SQ^. X^MX)-, or X- 

0-CS-; 

X is sr'-^ &Dm the gtovp consisting (tf Ci-io allQrl. Cmo flnoroaDgri. Cmo aOvl 
»M. T Pi -in flnmnaltarl anbstinned with J. l-«dinaa9i.»-flitfnBqrl.pheqrI. 
30 p|iatyliBb«ftB«dwldiK.phe^yl<fisi4«i»iitedwifliK,pheiv 

naphifaylsobstinttBd with K. naphthyl disobstitowi with K, naphthyl trisubsiiintHi with K. 
Cmo w**" Bttachedphei^gioiVi CmO with two attadied j^wflyl groups, Ci- 
10 all^l widi an attached pheiqri gioi9 nbsiiniiBd widi K. Cmo aikSl wiA 
phenyl gtonpa eubstiBited with K, Cmo aDtyl with an attadied pheaoxy gn«p, a^ 
35 ai^iwidianattadiedpheaavgtoqisubsiitiuedwidiKandiepfaenosystosp: 

J is selected fiom the group consisting of halogen, COOa OH, CS. KO2. NH2, C i- 
10 alkoxy, Cmo aB^Ianrine. C^l2dialkyIaln^ne,CM0■ll«yI^^ 
NH>aadCM0«B9l-S-i 
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K b sdeeted fnm the gmp consbting of ladogai. Cmq alkyl, Cmq pafluoiQalky]. 
Cmo alknuy, NO2. CN. OH. COjH, aminos Cuo olkylaiiiioo, C1.12 dia&ylniino^ Ci- 
Cio acyU and Cuo aDDOxy^, and Cliq aIkyI-5-: 

AA B a aide ehaia WocW or imblatod amtao add witfi ihe L ccH^^ 



^ r e of aianjiK; 

vaHnr , hnriM. boteadae, prolte. aediionim maUaaIn wilfaddB. phB, yi.i»,m, 
tr yptopha n, gtydna. serine, dneonine. cysidne. tyiDrina^ aaparagt-, glmmirtnn. ■Tpntic 
gfanamg add, lysine, a rehrin e . hhririmc . phegyigtydne. betMlanine. imteiriHe. ,.«r«w 
alphMnttoobaQfiic add, epsilon^mli^qcap^ 
homoaigiBjiift imwBii^ iiidBto 2«ibaiylie ad4 

add (2-plpaddiBB eailMByUB adflb O-nedivtaeriie. 0«divittriii«. 3Bdmti«.i i , 3. 



ediylcyadne. S^niylomdiie. NH2-CH(CH2CHEq>OOOH. alplMniinhepttnoie add. 
NH2-<3KCH2-HiapdiylK:OOH, NH2<a(CB2.2^iapdiyl)<»OH.NH2CH(CH2- 
cydoheaylKXXJH, NH2^CH2HgrdopeiiiylKXXlH. NH2<a(CH2<ydobwyl>CO0H. 
15 NI^<M(CH2iafdeiwiwlKXXiH.t rifhinw>F^ .^h 

R3 and R4 aie seleetBd indepeadendy fiom die gRNqp conabdog of H. lO^l, Ci. 
20cydi»daByl,Ci,2oaIkylwidiaptoylgionpaaadttdtDd»q 

alkyi wMi an attadiedpheBylgiouft Ci.2oa]kyl wid> an atiadicdphe^ 

wMiK.Ci.2oancylwldi an anadied phenyl gioupdbab8ddiiedwldiK.Ci.M 
20 anadiBdpheBytsBwptJaabsdiiBBd widi K. Ci.^wievdfaad aikvi with m. «^^K>i ^1.^1 

gresp SBbstituted widi K. Cj.iq aOcyl widi a nunpholine (<N(CH2CH2)0] ring anadied 
dnougb diiogea to das alkyU C J .10 alkyl wid» a piperidino ling attadied 
djealkyI.Ci.ioaDvIwid»apyiioUdineili«aiiadiedflBoqghnia^ 20 

al^lwidianCfflgnMpadadied«odiBalkyU^2PJ20CH2a!20aCMowto 
25 4ivridyigioiip,Ci.iowidianailadied3iiyildyigioi^ 

gioup,Ci.io*rfdianatiadttdcyeIdhB«ylgiooft.NBCH2CH^ 
NH<H2CH2K3-indolyl). J~™yp«i»yii,«« 

The now! dasa of peptide oJteioaBddea also have die faflowing ilni^^ 
Mi-AA-aM4R3R4 

30 or a phannaceadcallysccqitabfe salt, wherein 

Ml lepreseatt tt NH2<X).. NH2^.. NH2.SO2-. X-NH-CO-, X2N-CO. 

X.NH-CS.. X2N^. X.N»S02.. X2N.SO2.. X-CO-, X^. X^Q2.. X-fycO-, or X- 

X is seleetBd ftom die gnnip consisring of Ci. jo alkyl. Cuo flooioalkyl. Cmo alkyl 
35 sabsdtnted widi J. Cmq flnoroalkyl snbstitoied with J. 1-admaaiyl, 9.fluonayl, phenyl. 
. Pteylsubfritaed widi K, phenyl disubsdtuied widi K. phenyl trianb^ 

najdufayl sobidtBiBd widi K. aapfadiyldbubstitiiiEd widiK. nqihdiyi trisobsdoted widi K, 
Cmo alkyl widi an aaadied phenyl gnnp^ Cj-ioaBcyl widi two aBadiedphsqyi groups. Ci- 
lOaikyl widi an anadttdphegyl group aulgdflued widi K.Ci.in«^ 
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piieayi ffonps snbsiiniwl with K, Cuo aDtyl with an attached phemwy group, and Ci-io 
Trirtp aw f^rwi phenoxy poup rohsdaned with K ontheiteno^ gtOBp; 
J is sdecied ftom the gninp eemslsttag of halogen, COOH, OH, CN, NO2. Ci- 

10 atoay. Cuo attylamitie, Cmi diaBtybniiiie, Cuo alkytOCO.. Cuo alkyW>CO- 

S NHsandCuoattyl*; 

K ii Bctocted ftom die gwop consisdng (tf halogen. Cuo ""vU Cuo perftaotoBttyl, 
Cuo aUfoxy, NO2. CN. OH. CO2H, amino, Cmo alkylaauno, C2.12 dialkybinino, 

Cioacyi,andCwoalki«H»-.a«*Ci.ioalkyl*; 

AA is saidB dutebtoekBdor viUo^ aniiio acid with ihe Lccnfi^^ 

10 cona8oi«tai.«i»eiii«ali9 "^^^ 

yn^jnp irtrfeneiiie. moline. metfiioaine, methiamne sulfoxide, itoqrlalanfaie. 

typnphan, glyoae, serine, dseoidne, eysiBuie. lyn^ 

gtaMdc acid, lysiiie. argfadne; histidine; ^ 

jIjto,aBtfnob«yii6aeid.e|«iloo«nta^^ 

15 hQnioaiginine,8aicosiiie,iiidoteei«ibexyte 

add {^p^Jewiine carboxylic arai), O-medylserine, O^thylserinft S-meflqrlcjfStein^ S- 

edvl«^«eine. S^wizylcysirine, NH2-CH(q^ 

NH2<B(CH2-Hi»l»*yl>C00H. NHi<H(CH24^«^lHX)0H. NHi-CHCCHi- 
,yctoheiylH30OH, NH2^CH^cydopentyl)-COOH. NH2<H(qH2<yelotai^riHXX3H, 
20 NH2<a«CH2<seU«B6BrI)-COOH, iriflnofdeoctee. «nd heM fl a oroleiirinr . ; 

R3 and R4 aie selected independotdy ficotn d» 8«mp consbdi^ of H. Ci-20 alk^ 
20cydi»dalI(yl,Ci.2oalkylwithaphanylgioBpai»chedtoiheC^^ 

aDgr I «*h an aiiadiBd pheiVl g«w* Ci.20 "llyl ™ 

with K. C1.20 aDcyl widi an attached plienyl groiqi disubstitutBd widi K, Ci.20 a^yl ^ » 

25 aitMligdphetiylgiOuptrisubstitiaedwithK,Ci.20cycli2edaUy^ 
gnnipsiibsdtoiedwilhK,Ci.ioaJltylwilhainflii*oHnBl-N(^^ 
ftmff^«-m^mthealkyLC|.fftalk^wid»apfeieridiBB ring attached 
die alkyl, Cuo al^l a pynoBdine ring attached dHOBgh nitrogen 10 diealkyl. Cj,.20 
alkyl with an OH gmup attached to die alkyl. -C%CH20CH2CH2PH. Cuo with an attached 

30 ^^pyddyiscmp,Ci.iovimnmeaBdyw^^V^ 

gamp, Ci.io with aa adaehed cydohaxyl tfoap, ^■CHiCH2-(4*y«iM^ppheny», and- 
NRCHiCHi-O-indolyl). 

The noTcl c\m nf cHeeipaciils have die ftJhwios strocnnal ftgimila; 
Ml-AA-NH-CHR2<XKXK>H 

35 oraiihaiinaoBniicBlIyaeoqiiaUeall^wheiein 

Ml leptesems H. NH2-C0-, NHj-CS-. NH2-SO2-, X-NH-CO-, X2N-CO-, 
X-NH-CS-. XiN-CS-. X-NH^2-. X2N-SO2-, X-CO-. X-CS-. X-SO2-. XrO-CO-. or X- 
OCS-: 
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X is sdeeni fimn the groop oansisiing oTCmo iSkyl Ci-io flooiQalkyU Ci-io alkyl 
sabsKkmd with J, Ci.io flmoaikyl wihsritntrxl wiih J, l-adniaiiiyl» 9«fliioieaylt fiouBoyU 

phfny^ CTtmiWt4 phenyl iBfiiihfititnttfi whfa It^ phenyl trbmhfttitmfal niirti X, Itffphthyl 

nqxhdqrl sobstiiDtBd wiA K, naiditfay 
S Ci.io aDqrl with an atadied jbsayl gn>ap» Cmo aOyl with two attached pho^l gmqs, Ci. 
10 aOvl whh an attached phenyl gioap sabstitntBd wi^ 

phoyl groqa sobsdnited widi K» Cmo aO^l ^ 
alkyl widi an attached phenoay gnnqi anhstitntBd widi K on tte phen o a i y gnnip; 
J 18 selected fioia die greop consistiiig of halogen, CCX^ 
10 10 afloQsy, Ci-io alkylaniinep CM2 dialkylanune, Ci-io aIkyK)-CO-t Cmo alkylOCO- 
and Ci.io alkyl-S-; 

S is sdeeied fiom die gioi9 eoosisdng of halogau C {. 10 Cmo P^<^^^ 
Cmo alkoxy. N02« CN, OH, C02Ht amino, C|.io alkylaimnOh C2-12 diaD^iamitto* Ci< 
Cio acyl» and Cmo alkDxyCO-, and Ci.io alkyl-S-; 

IS AAisashtediafablodMdcrnnhloctedaariiw add widi dieLconfi^^ 

ccmfigoxaiioQ. 01 no cUiality ai the Or«8ibon sdecied fi^ 
valine, IctctiCi isoleoeinsa pndine, methionine, mi^iiioniitt sQlfiixide» phepylalanine, 
tzyiMOphan, gj^ydne, serine* threonine, cysteine, Qnosine, asparagme; ghitaminc, aspardc arid, 
ghttandc aridf ^fshte, atunune, histidiue, phctiyi^iy^mfti. hetaralaninet nodeoeineff otti^tfiBef 

20 a^jduKeminobiiQFric add, fprilw bai i i lBncapnil c add, dtraUine, hydnxypvdine, onritUne, 
homoaxginme, saxcosins, nKidfaie 2-carboxylic add, 2-a7eridinecai boxylic add, rfpffftgBnte 
add (2-p9eridinB cathoxylic ac»0, 0-metfaylseiine, O-etl^lserine, S-metfaylcystdne, S- 
ed^leystdne, S^ben^leystdne, NH2-CH(CH2CHEt2KXX}H, alpha-amuioheptanoic add, 
NH2«CH(CH2*l-naiidiyl>COOa NH2-CH(CH2-2-napdiyl>COOH, NHa-OKCH^- 

25 cyclohexyl>CCX)aNH2<B(CH2<€ycl(q)en^ 

NH2-CH(CH2-pyckqBi9y 1 VOOOH, trifluoxolmdnfi, and heaaflnoioleodne; 

R2 fepiesents Ci.g blanched and nntaanched alkyl, Ci^ bmndied and unbrancfaed 
cydieed alkyl, or C\jg branrhtsdand ndwancihed flnflroaTkyl; 

The novd dass of pe|dde o-knoadds also hanw the fbUof^^ 

30 Mi-AA2-AAi<X>OH 

or a pharmaceodcally accqnabte sah. wheitm 

Ml xepiesents H. NH2-CO-, NH2-CS-. NH2-SO2-, X*NH-CO-, X2N-CO-, 
X-NH-CS-, X2N-CS-» X-NH^-, X2N-SO2-. X-CO-, X-CS-. X-SO2-, X-OCO-, or X- 
CMS-; 

35 X is sdected from the group oasisdng of Ci-iO all^l* Ci-io finoxoalkyi, Cmo dhyl 

suhstintted widi J, Ci.jo fluoroalkyl subsdmted widi J, l-admamyU 9-fiuatenyl, fbasyU 
phenyl subsdmted widi K, phen)4 disnbsdmted widi K, phenyl trisnbAiQitBd widi naphdiyl, 
nqriithyl snbstiiuied wiih K, napbthyl disubsiimiBd with K, napbtbyl trianbstttuted with K, 
Cmo alkyl widi an anaehed idienyl groups Cmo bBq^ two a 
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phenyl gi«ip« 8ab«tiiii«lwW»K,CM0 alkyl ^ an anactedphenoxy group, and Cuo 
allyl «*h aa attached phenoxy group subsdiatol with K on ite phB^ 

Jis selected ftom the group consisting of halogen. COOa OH. CN.NO^ 

NH-.andCi-ioattyl-Ss 

Kis adeciedfionithegionpccnsisting of halogen, Cuo «lkyl. Ci.ioperfhwroattyl, 
Ci.ioaIkojiy.N02, CN. OH, CO2H, amino. Cuo aIkylaiBino,C2.i2dialkylaniino,Ci- 
Cio acyU and Cuo aUBwy^, and Ci-io aDcy^S-; 
10 AAi iiaaide chain bkidador unbln plrrrt imihini i rM wiihtheLy« iino ,. .Bfinn .D 

configiiaiiqB,ornochiirii^atth80Mabott«etetBdtote 
Tiffinr toiidiie . iwlinB. nettiiDiitae. netMonfaie sulfiaxide, phenylalanine, 
ttyptt^ SBrine. threonine, cysteine, tyrosine, asp^^ 
add. lysine, aiginine, histijfine, itonylglycine. beta-alaninc, lioricw^ 

15 ipTrin»hniyrie add, eosilmi-flninocaproic arid, 

luanoaigfaine. sareosine, indDline2<aibOKjrtfc«dd.2raKddli^^ 

add (Z-piperidinecatboJtyliB arid), 04netfiyIsBrine,a<^ S-nwhylcystrine, S- 

eti^yl,9Sicine.S-lien^ley8ieine,NH2^ 

NH2^CH2-I-MplhyIK»OH. NH2<H(CH2-2-napdiyl).COOEI, m^CH^Ca2r 



20 




NH2CT(CHj<yelopiopyl)-OOOH, ttiflnoroteicme, andhexaflnot d taicine; 

AA2 is a fffrfg ch a in frltn t rif "■•'"'hineiced mmbo acid widi die L co nfi pi ia ti wi . D 
configuntioo, or no ddiriliy at the cwarbon selected fiom the group consist^ 
vnlhir. 'mrinfT x ir*-^ poifaie. methiMiine. naetfiionipe sulfoxide. ^leiylalaniK. 
25 tryptophan, glycine, seiine, threonine, cysteine. tyro8n«e.asp8iagtae,ghitanrin^ 

gl«««rfi» arid, lyrine. anriniim. hisrtitine. phenylglydne. betar^lanine. notieacine,norvaline, 
glph fr^mrfmiim tyrie add. eMihnKBiinocapnrfe add, dwUline. lydiwypidine. ooittfae. 
honioaigiiiine;8aitt«iae.ind<aine2Hwbo»yfc 



30 «thyIcy8ttfae,S4ienaylcy8trine.NH2<H(CH2CBDEt2KX)OH.a^^ 

NH2-CH(CH2-l-n«q»*y«-COOH. NH2-CH(CH2-^naptI^ylH:OOH. NH2<3I(CH2- 
cydohexyl>COOH. NH2-CH(CH2-<yclopentyIH»0lft NH2-CH(CH2-cydobdiyiyCOOH. 
Nlt;t.CHtCH2-cyriopropyl)-COOH. t itf hio w lrnrin n . and hea fl nn wlwirine ; 

Itp nff^i pqititie ctAeioidds also have die foBowina stnieBnal fanmJa: 
35 Mi-AA-AA-AA-COOH 
graphannaceodcaUyaccqitable salt, wherein 

Ml represents H, NH2-OO.. NH2-CS% NH1-S02-, X-NH-CO-. X2N.CO-, 
X-NH-CS-. X2N-CS^ X-NH-SO2-, X2N-S0^. X-CO-. X-CS-. X.SQ2-, X-O^O-. or X- 

o^: 
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X is seteaedfiDin the group consisting of CMoaOQrU Cmq fluoioalk^ Cmo al^l 
subsdnuBd widi J, Ci-io fluanaOgrl substinuBd wiih J. l-admanyl. d-flnarenyl, pheayl, 
phenyl sobsdtued widi K,|^ni)rl disabsdiUBd wiili K.^niyl trisnbitintEd widiK. lu^btliyl, 
naphdQTl sobstituted with K. n^htfayl disnbsdtiitBd with K. naphtbyl irisalmitBtBd with K, 
Cmo with an anadiedpheayl groop^ Ci.io alkyl widi two attached pho^i ffoaps, Ci. 
10 aMylwIA an attached ptenylgioiysubstiltBBd with K. and Cuinalkylwiiht^ 
phenyl gnnps siibstitiited widi K, Cmo aO^l widi an attached phenooqr gro^ 
all^l widi an attached phraoxygrospsuistitDtBd widi K on dsphOKJxygxoap; 

J is sdecBBd fiom die gimv coDSistiiig of halogen. COOFI. OH. CN. Nlf2. Cu 
10 allBHcy. Cmo aUgrlaodne. CM2 dialk3rlamin8.C1.10 alkyUKX)-, Cmo alkytOCO- 
NH-, andCMoa]kyl»S<: 

K is sdecied firota die ginip consbdng <tf halogen. Cmo Cmo perfburoaO^l. 
Ci.io alkoxy. NO2, CN. OH, CO2H, amino. Ci.io alkylandno^ C2.12 ^ialkylamino. C\- 
Cio OBjfU and Ci.iq aDcn^-OO-. and Cmo alkyl^: 

AA is a aide durin bkickBd or onbladBBd aiBta» add widi die L taifignndan, D 
configuraiiai, or no chiiality at the aorbon selected ftom the group consiaing of alanine, 
valine, leadne. isPtencine. proline, mediionine. metfaionine sniftMdde, phewy iahg^n f 
iiypiophan. glycine, serine, doeoniiie, eystdne, QriDsine. aquragine, glo^^ 
gbttande add. lysine, aigfame, Usddhie. phenylgtycine. bcta^alanh^ 
a^ba^mmobniyric acid. qsiloiMminceapreje add. diiuDins, hydras 
homoarfimne. sagcogjne. indriine 2rfariM>»yHe arirf, ?-a*y tidh» fa«*"»yHg Arid, p p -« " " ir 
acid (l-pqwridine cazboocylk add). Onediylseriiie, O-ediylseiine. S-nediylcystdne. S- 
ediylcystdne. S>benzylcystdne. NH2<3I(CH2CHEt2KOQH, alpha-aminoheptanoic add. 
NH2-CH(CH2-l-napdiyl)-COOa NH2-CH(CH2.^napdlyl)-COOH, NH2<H(CH2- 
cydoheaylHSXIH. NH2<WCH2-cfydopeniylKX)OH.NH2-CH(CH2-cyclobaiyl>^^ 
NH2-CH(CH2-cydopiDpylK30OH. triflooiolatdne, and henflnorataidoB: 

The ittvd dass of pqnide (frkeioadds also have dm Mkwing Btnciaal fiKttoIa: 
MfAA-AArAArAA-OOOH 

oraphanmtccoticaUy acceptable salt, wtetein 

Ml lepreseais H. NH2<3>-, NHj-CS-. Ni|2-SC^. X-NH-GO-. X2N.CO-, 
X-NH-CS-. X2N^. X.NH-SO2-, X2N-SO2-, Yi-CO.. X-CS-. X.SO2-, XO<X>.. or X- 
OCS-: 

X is selected fiom die group consisdng of Cmo alltyl, Cmo fluoioalkyl, Cmq alfyl 
substinued widi J, Cmo fluoroalkyl sabsdoied widi I, l-adman^l, 9-fluoreiiyl, phenyl, 
phenyl sobsduited widi K. phenyl disnbstimted widi K, phei^l trisubsdmied widi K. "* pht hyl. 
nq^yl sobsiinited widi K. napfadiyl disnbsdtnted widi K. nqibdqrl iiisabsdniBd widi K. 
Cmo alkyl widi an attached phenyl group, Cmo alkyl widi two aoached phenyl graiqis, Ci. 
10 allgrl widi an attached phenyl gioiqp sotednited widi K. and Cmo alkyl widi two attached 
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plwvlgWiiIB8»b8itoBdwiihK.Ci.ioaIliyl^^ 

Yi is sdectedfiomthe gionpconsisiing of C2-10alkyUCM0fiuoioaBqrl. Cmo 
alkylsubstitiittdwilhJ.Ci.iofl««oaM 

lolakyl^aaattacbed phenyl gwopsBbstto^ 
lOa^tt«y,CwoaIkyl«llli«.C^UdiaIkyh^ 

NH>.aildCi.iO>^*^> n_, 
Kii setectBdfiomthegnwp ccmstafag of halogen, Cuo all?yl. Cuo paflnoroaDtyl, 

Ci.io alkiay. NO2. CN. OH. COjH, amino, Cuo alkylanino, C2-12 ^alkytaniino. d- 

S Cioacyl.andCi.io«IlB»y"CO'.««lCi.ioaIkyl-S-; ^ 

AAisaside chain WockedoriinhtaiKdMniBO add widitbeLco^^ 

configniatovociiDchitalliy atihBa«to 

^Ifar pmlfae. mahiomne. mettiiomne snlfMdde, phenylalanine, 

gyptqphan, serine, tfawodne. cystefaie. lyrosfaie. as pa nghif . g Utta n ri nr . aspartc add. 
20 gtamnicacid,lysh«.aiginine.hi»tidh«.phcn^^ 
ahjBHmrinobuiyiicacid.epsiton.^^ 
hmoarglBine. iaiW8hie,indoIinel«a^^ 
ackl(2^*w«idtaBcaibo>iylicaidd).O^n«ivh^ 



NH^-CH(CH'»-I-iiapthylK:OOa NH2•CH<qH2.^napdlyl).COOa HHT^XUPBr 

cycktexyiVcboH. jai2<3I{CB2<yctoP«»«'0-COOH, 

ra2<»»^2<y«*^P«WO<XW liifl^^ 

Ite no>d dasa of peptide oriJBWdds alio ha« the fiDlto^ 

Mi-AA-GOCH 
arapbannaceuicaay accepttble salt, wherem 

Ml lepresenis H. NH2-CO-, NH2-CS-. NH4^-. X-HStCO-, X2N-CO.. 
X-NH-CS-. XjN^-. X.NH-S02-. XjN^-. Yj^. X^. X^-. X-OCO-. or X- 

' X is sdedBd ftom the group consisting of CmO alkyi. Ci-lO fluotoalkyU Cuo aDcyl 
snbstitnted with J. CwO flooroalkyl substimied whh J. 1-admantyl. 9-fluoienyl. piienyl. 
phenyl snbstiniied with K. phenyl disubstimted with K. phenyl tiisnbstimted withX. naphd^l. 
naphthyl5nb8tinitedwiihK.iiaphihyldi8ubMioi^ 
Ci loalkylwidianaiadiedpheoylgiOBPbCwoalkylwiditwoattachedphH^^ 

loWwidianatiadied phenyl gioopaiibsdioiBdwidiK.andCi.ioa^^ 
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phenyl grasps substinoBd withK, Ci.io aOcyi with an aOBchedpheaoxy groop. andCi.io 
aDcyl with an attached phnoxy gnwp sate 

Y2 is selected fifom Ac gEQiq>consistfaig of Cmo alkyl, Cuiq fIuoii»ll^U Ci-io 
alkyl sobstitaiBd widi J, Ci-io floooalkyl substituted widi J, l-admanvU 9-flaQnaiylp pheayl 
substituted widi K, iteiyl £»»tetiimBd with K, phenyl tri^ 

nq^itfay 1 substituted widi K, napfathyl destituted with naphthyl trisubstituted whfa K, 

Cmo aO^l with an attacted pfaeiiyl groups Cmo aDcyl 

10 sD^l widi an attached phenyl giDiq> snbstitufed wiA airi Cm^ 

pheayl groups snbstifistBd widi K; 

J is sdected fiom d» gimp consisting of hatogoi, C(X)K» 0H» C^^ 
10 aIkoxy» Cmo eOvisndne, C2-12 diaBgflamfaic Cmo aD9l-O-G0-,.CM0 B&yKOCO- 
NH-, and Ci.io alkyl-S-; 

K is selected from the groiq> consisting of halogen, Ci.jo alkyU Ci.io perffaunoalky], 
Cmo alknxy» NO2, CN, OIU C02Ht andno, Ci.io alkylanrino» C2.i2 diaI^laniino» Ci* 
Cio apyl asd Ci.io alkoiyGO-, and Ci^io alkyl^: 

AA is a ade dam blodnd or unblodKd aniino add widi die L ooofigu^ 
confignradcm, or no chiiality at die CKarbon selected from die gco^ 
valine, ieochie, isoleucbe, ivdine, tnedui^ 

tiyptophan, glycine, soine, ilueouiue, cystdne, tyn)sine» aspa r agin e, glntamine, aspartic add, 
20 glttiamfe add, lyshie, arghitne, bisddme, phei^lglydne, bm-alanfaie» nodeadnCt norvaline, 
alpha-andiKrimtyzic acid, qsilon-ainmocaproic acid, dtrulline, hydiaxyprdfaie»ondtfaine» 

add C^optperidine carboxylie add), O-mediylsCTie, O-ediylserine, S-methylcystdne, S- 
edqlcystdnc S-benzybystdne, NH2-CH(CH2CHE^>GOOH, aIpha4unxnohe{Manoic add, 
; NH2-CH<CH2-l-napdqrO-OOCai, MH2*CH(CH2-2-napdiylH:OOH, NH2-CH(CH2- 
cydobcxyD-COOH, NH2-CH(CH2-cyclopentylK:OOH. NH2-CH(CH2<ycIobu9l)-OOOH, 
NH2-CH(CH2-<7d<vioi7l)-COOH, trifbioxoleudne, and hexaflnoxoleudne; 

The ipvd class of peptide Or k e to e sie i s have the following stnictn^ 
M1-AA2-AA1-CO-O4I1 
) or a phanrwccuricaDy acceptable saU^ niigdn 

Ml xepiesents H, NH2-00-, NH2^, NII2-SO2-. X-NH-Ca, X2N-C0*. 
X-NH^S-. X2NO., X-NH^-. X2N-502% X^JO-, X<3.. X-S02-. X-CKX)-, or X- 
OCS-; 

X is selected from die group consisting of Cmo aUcyl, Cmo flootoalkyl, Cmo ^1 
i substinited widi J, Cmo flttoroaU^l substimted widi J, 1-admantyl, 9-flttoreoyl, phenyl, 
^lenyl substinited widi K, phenyl disutetitnted widi K, phenyl tzisubstimted widi K, naphdiyU 
n^diyl substimted with K, n^hdiyl disubstimted widi K, nqdttl^l oisubsdtttted widi K, 
Cmo alkyl wifli an attached phenyl groupi Cmo alkyl witii two attached phenyl gioqis, Ci. 
10 alkyl with an attached phenyl gnii^ stttetimted widi and Cmo al^l wi^ 
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phenyl groups 8iibaiiiittdwitbK,Ci-ioalkylwilh 

aiiyiwidianaaKtodpheomy gwnpsttbst^ 

ji,«lec«dftomthegimipconsl«ii>gofhatogen,COOH.OH.CN.N^ 

10itocy,Ci.ioallVtonine.Ctl2diaIkylanri^ 

NH-.aadCi.io*lkytS-J ^ „ , „ _^ - , 

Kis8ele«Bdftmiliegfoapcooitatag<rfhalo^ 

CwoaItaV.NOtCN.<aC»2H,aiiilii«sCi.ioaIl^^ 
Cioaeyl.andCnoaIIanq'^30.. aadCuo alkyl-S-; 

AAj is asidecbaiBblodBdwnnUoetadBiiiM 
ccmfigBn«io!Uoriioelilialiiyatttea 
,dine.leBdBe.i»ol0iicliie.pic^ 



add. lysine, RB>Bw^ ' 



addCZ'-iniiendinec „- 

NH2<B(CH2-lnaimiylHXIOH. NH2.CH(qH2-2.iiapthyl)^OOH. NH2-CH(CH2- 
cyctoto^)-COOaNHtmCH2<yclop«Q^^ 

20 NlW2I(CH2<yctoi»ioiiyIK»OH.ii^^ 

AA2 is a sWe chain bkxtad or unbtaiBd aaino ac^ 
configiiraii(m.oraocliinIivtttIiecwaib(»«e^ 
i5oieacfae.pR>line.«ieiWonine.n«^^ 
«rinB.tteKmine.cy8teii«.iyioslnB.aspan«ii^ 
i aiginint.hisddiiie.phaiylglycine.bcta.al^ 
^^,qp^,njPo,aigdcadd.ciini^ 
indoline2Hari«yBcadd.^aaaidin8ca^^ 



NH2-CHlCH2qHEt2)-COOH. alpha-aniinoheptanoic add, NH2<H(!CH2-l-nai«faylKXX]H, 
NH2CH(CH2-2-n»Pthyl>O0OH' NH2<H(CH2<yctoi«aylHX>OH, NH2-CH(CH2- 
cyctopa^D-COOH. NH2^CH2^b«ylKXXttI. NH2-CB(CH2<ycU5mwl)-COOIL 

triflHotriecdiie. and hrianiwwleiicine; 

Rl is adttaedfkom poop cooBistinB of H, Ci-20 "D^J. C 1-20 

groapaiiad«edlotheCi.20"l>^««lCi.20«n^w«*«"««^ 

widiK. ^ 

Tte lujvd class of peptide aietoestets also have the fiDlItwing 

or apiuBniaeeiicbaliy accqiiablB salt; wfaesdn 
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Ml represents H, NH2-CO-. NH2-CS-. NH2-S02-. X-NH-CO-. X2N-CO., 
X-NIKS-. X2N^. XJra.S02-, X2N^., X-CO-, X-CS-, X^SOj-, X^CKJO-. or X- 
OCS-: 

X is selfiOBd fiooi ifaB gronp consisifaig of Cj.io Okyl, Cmq AoormI^I, Cmo alkyl 
5 substitmed widi J, Ci-io fluoroalfcyl subsdnucd with J, l-adnantyl. MvaeayU phenyl, 
phenyl substitntBd with K. phenyl disutetinned wiifa K. phenyl trisobstinited with g, ^»jA,tky \ 
naphtfayl snbstimtcd ^ K, naphtfayl disahsiitnted with JL aaphtfayi tricik ^ty^ 
Cmo alkyl » aUBched phe^yl gton^ Cmo "Ikyl with two attachedphenyl grenps, Ci- 
10 al^l with an aaaiABd phMfld giOBp siihBiitaiBd wlA K, md C MO alkyl ^ 
10 phenyl gtonps snbstiaited with K. Cmo attyl with m mtwhfd phenoiy groqp, and Cmq 

aO^l with an attached pfaoojcy group sabstttUBd with K (m the phenoxy groq^ 

J is sdeetBd fitom the grinqi ccmsisting of halogen. OOOH; Qli or. NO2, N% Ci. 
10 albay. Cmo alkylamine, C2-12 diaBgrhnnine, Cmo attyl-0<»-, Cmo attytOCO- ' 
NHsandCi.ioBlkytS-: 

W Ki88dectedfitimihejioopcon«i8tiiigofhalo|eiuCMOalkyUCMOP«^^ 
Cmo altoxy, NO2. CN, OH, C02a anino^ Cm© alkylamiii* C2.12 dialkylainino, Cj. 
Cio Bcyl, and C].io aIko]7>CO-, and Ci.jo aIkyl-S>: 

AA is a side chain blocked or imhlnrhrd amino add widi the Lconfigqr^^ 
wnfiguiBiion, or no chiiality at the o^aibon sdeciBd fiom d» gioup c^ 
20 va Hne . Iffn n faw . igdeoeine, pr pline . m er Mwmiff , mediionine sulfoxide, phenylalanine, 
tiyptophan. glycine, serine, tfawoaine. cystdne. orosiiie. aspanrine. phuamlBe. as^^ 
glutamic add, lysme. arginine, Wstidine. pheivlglydne, beiapalai^ 
alpha-aminobnQnic add, epsilon-anrinocapmic add. dtniUme. hydioxyproline, ondthine. 
homoargiHine. sareomro!. ind din e 2<aiboxylic add. 2.azeiidiaecarfamryiie »riA, f^j^ 

25 addaiiipeiidineeaiboKylicaddXO.inetftylserine,O^Iserine,S.inedv^^ 

edtylcynehiB, S-benqrksfitene, NH2.CH(CH2affii2KOaH, «lphft«ninobq>tanoic add. 
NH2^CH2-l-napdiylHXX)H. NH2<H(CH2-24iapdvIKOOT. NH2^CH2. 
cydohocylHXWH, NH2-CH{CH2<ydopentylHXX>H, NH2<H(CH2-cydobBiylK300R 
NH2-CH(CH2<yctopiDpyI>COOH, ttifhtoroleodne, and hexaflnoioleadne; 

30 R2WPwamBCi^ branched and mibiandied alkyl, Cj^ branched and mtaa^ 

cvcliadaaevL iirCi_g hmiriwiit »«a i.tih*Bif hfd fhonwajl; 

R is selected from die group consisiing of II Ci.20 alkyU C1.20 alkyl widi a phen^ 

group attadjed to diBCi.2oalkyUandCi.2oalIgrl with an aiiadiedphenylgiaipn^^ 
widiK. 

15 Hie noyd dasa of peptide a-kaoestets also have die following aim>tm,i t^jj,. 

M^AA-AA-AA<XX>R 
orapha nn acea ti caH y acceptable salt, whewm 
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leptBteUS H, N^<30-. NUZrCS-, NH2-S02-. X^-CO-, X2N-CO-, 
XmCS', X2N<».. X-NH^. X2N-SO2-. X-CO-. X^. X^-. TO^O. or X- 
0-CS-; 

' X is seleciBd fiom the gRwp consisting of Cmo alkyl, Ci.iO finaoaikyl. Cuio a&yl 

5 suteiilatedwithJ,Ci.iOflww»l>«yl«^^ 
phenyl sntaiiniind wW» K, phHvl diiotei^ 
iiipbiiVlfiibBiitiitadwitbK.n9litiqAdinitait^ 

Ci-10 alkyl with an attadwiphengA gnmp, Ci-ioaDg^ afladied phenyl groups, Ci- 

loW^anaitaehedphenylgioap8DbsiinitBdwiihK,andCi.ioa]kylwiA 

10 phenyl ffoaps snbaifltted with K, Ci-10 attyl with an rt tar h wi phcnoKy vo«P> andCi-10 
aOg-l with an attached phett0!cygroi9»8ubMfaiitBd with K 00 d»i*8no^ 

Tia sdsclBdfiamihe giDiip consisting of CmO alkyl. Ci-iO flwnoalkyl. CMOaM 
substitatBd with J, Cmo flnoioalkyl subsdtntBd with J, l^daianQrl, 9-flBorenyl, phenyl, 
phenyl snbstitnted with K, phei^dinibstitoted with K, phciqrl trisubstitntBd wto 
15 0aphthyl«ub8tiiHtB«lwiihK.naphtfayldisnb8tiiBiBdwiihK,oaiMiyltii8nbsti^ 
C2.10 alkyl with ail aiBKhe* phaiqrl gioiift Ci-io aBqrl with two attached pi^ 
10 alkyl wilfa an attttbed pheayl gmop •obsiiinted with K, and Ci.iQ alkyl with two attached 

ptoqrl gioaps substitntedvndi K; 

J is selected to the giOBp censistiag of halogen. COOH, OH, CN, NOl N52» Cj. 

20 10 alkoxy, Cmo aUtylannne, Cm2 dialkybmine, Ci-iO attyKKX)-, Cuo aDtyl-CKX>- 

NH-.andCj.ioallgfl-S.; 

K is sekeiBd fiomAB group coosisdng of hab)een,Ci.io alkyl, C^io perftaaaallgl. 

Cmo alkoxy. NO2, CN, Oa CO2H, andno, Cmo alkylamteo, Cm2 di«ttylaah»,Ci- 

Cio xyl, and Cmo a]iDMQr-CO.. and Cmo tikylrS-: 
25 AA is a side diain blocked or unblocked amino Mid with die Lconfigtgation»D 

configaratian. or no ehiialiiy at die OMSiboii selected fkom the gioo^ 

■niline, iw l""'^'"*i prfw^, methinnineL neditonhie snlftHdde. phetqrlalanhie, 

iiyptivhan. ^ydne, serhM, diTBonfajB, cystetae, QTOshie, asparagine, gtatamh^ 

jt,, Tflmh. aeid. lyshte, argmhie, Ustidine, phenylglycine, beta-alanfaie, noileocine. noivaline, 
30 fl^ihaHw ntnnh iMyTie add, epsikin-aniiiinraiproic add, citmlKne, hydnwyproMne, wmfldn^ 

}^tar j^f, Mw-ftefaf , H'^faa ?..MihmryMc acid. 2 -aTfri i 1in iT ffih oxylic add, lapectdhnc 

acU (2i^iendhie caibo>7lie adA O^nedQ^serine, 0«dvl8eri^ 

edvieysiehie. S-benayfpysBhie^ NH2-CH(C&2CHEt2>COCH. alpha-aninoheptanoic add. 

HH2<2^(CH2-l-napthyl)-CO0H,NH2<3^(CH2-^napdlyl)•COOH, NH2-CH(CH2- 
35 cydohexylKXX3H,NH2-CH(CH2-cydopemylKX)OaNH2<W 

NK>-CH(CH2-<7ck^>F(q>yl)-O0Oa trifbuuDlesdne. andbexafluondendne; 

R is sdeeted fom the gtosp consisting a C2.20 alkyl. C1.2D aDgrl widi apheiqrl 

gmqi attached to die C 1.20 aO^U and Cx.20 alkyl widi an attached pfaeigri gioop snbsttated 

widiK. 
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lliB novd class of pquide Oi^cnoesiaB also bave the faU^^ 
M3-AA-AA>NH-CBR^C0-00O-R 
or a phButiHcemica lly Mceptable salt, vvfaaein 

M3 iqiieseius H, NH2<C0-. NH2<:S-, NH2-SO2-, X-NH-GO-. X2N-C0-. 
5 X-NH<3-. X2N.CS.. X.NH.SQ^. X2N.SQ2., X-CO-, X-CS-. X-SO2., TO<X>., or X- 

OCS-; 

X U sdeeted JkDia the gfonp ooiaistiQg of Ci-io aU^l. Ci.io fbioiDalliyl. Ci. 
snbititnied with J. Ci-io floorealkyl mbidtniBd wldi J, l^adnBidyl. 9'fliiaieayl. vbajl, 
pteigrl snlffitiiDted with K. phogA OnitatitiitBd wbb K, 0ia^ 
10 nanhtfayl sabstitnted wiA K. tuf^yl disiih«tiiined wiA K. ngAtfyi frimhy ri^^ ^tfa 

Ci-io aD^l with an attached pheosd gtonpb Ci-io aOcyl with two attadbsd 
loattylwidianaiiadiedi»heay|groap8obstitiiialwitfaK.aiidCi-]ffdkylwiA 
^KiQrl grasps w ibs t i t iUBd widi K, Cmq alkyl widi aa aitaeittd phenoxy gtoop, and Cmo 
allgrl widt an attached phenooqf gnnp siifastitatBd widi K on ds [AcKixy gio^ 

IS TisseleeiedfioiiidiegioapooiisistiiigofCi.ioaIkyi,Ci.iofiBaraaIkyl^ 

sobstitiUBd widi J, Cmq floorealkyl sobstitiited widi J, l-admaniyl, 9^uoieQyl, phenji, 
phetQTl snbsiitated widi K, phenyl disnbsdtuted widi K, idtenyl triaubsdtated widi K. n^hOyl. 
n^ihdqrl sobsdoited widi K. m^idiyl disnbsdmted widi K, naphdgrl tiisubsdtDt^ 
C2.10 alkyl widi an attached phenyl group, Ci.io aOcyl widi two attached phenyl groins, Ci. 

20 10 allyl widi an attadad Phenyl goBpsubadniied widi ILairfC^-lft alkyl iirf^ 
phenyl gioops subsdtnted widi K; 

J is selected fiom dw groop consisting of halogen, CCX)H, oa CN, NO2, NH2, Q. 
10 aOuny. Ci.iQ alkylamine, Cmo diaUylanine. Cl-lO alkyl-OCO-, Cmq alkylOOO- 
NH..attdC|.ioa]kyl-S-: 
25 K is sdectedfiaom die gioBp consisting of haloten.Ci-ioa%UC|.|Qpeifiii mnyfliy |^ 

Ci.io atkaxy, KO2, CN. OR, OOjH. andno^ Cmq aOgiandnOb C2.12 didJ^landaoi, Ci- 
Cio acyl, and C^.to alkoxy<X>>. and Ci.io aOcyl-S': 

AA is a side chain blodced or onblockBd anutu} add widi die L crafigniatiai, D 
con%iradon, or no cWrali^ at die o-caAoB seteiaed fitom die groop 
30 v aline. Irn r in n. is o ten r in f . pf onnft mwhim dne. nediiiMiiiia auMMriAt, phi^n yinhmj— 

oyptophan. glycine, setine. dneoninB. cysteine. twnaiiML upawBiiiii^ gi«..wrf«» '^^^ ^ 

glutainic acid lysme. argfaiine. histidhie, pbenylglyehie. beia-alanine. noilen^ 
a^ia^annndmtyiic add. epsilon-flnnnocaproic a^ 

homflaranine. saicosiBe. indoline 2<arhiMcyMe aeiA. 2-a»rtidiiitrari>ft7t3lic »«' ^f<, pipcrolinic 
35 add(2i>qnidineeaibaKyIieacid).04nediy]sanne.0^iseiine.S-oie^ 

ethylcysteinc S-benzylcyitelne. NH2-CH(CH2CHEt2)-a30H, aipha-«2&imAeptanok acid, 
NH2-ai(C3l2-l-napdjylH:OOH, NHyCH(CH2-2-naptiiylKOOH, NH2^CH2- 
cydohexylKOOH. NH2^CH2-cyclopentyD-CCX>tt NH2-CH(CH2-cyclobwylKXXJH. 
NH2-CH(CH2-i7dopippylKX)QH, ttiflworolcBcine, and KrBaflnTmtlBnff irffi 
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Rjicpresenis Ci^ bnmctolaiidimtaanchcdalkyU Ci^ bi^^ 
CTdizBdan^UorCi-8 branched and unbnoichwifl^^ 

R is selecttdftom the group consisdng of H. C1.2O <^l-20 ^ ^ ' P*^ 
gR,„panad«dtotteCi.20aIl^«>iCi.20aB^^««^ 



widiK. 



The novd ctaM of peptide »4Deioester8 abo have the ft^^ 
Mj-AA4-AA-AA-AA<XM>* 

^mpnaems H. NH2^. NHl-CS-, Nm-SOa-. X-^ra-CO-. X^-CO^ 
10 X-NH-ci.X2N-CS.,»«MOa..X2N^^X<».,X^.X.S02..TOW^ 

'xi8sdficiBdtotheg!oupconsi5tingofCi40aIkyl,Ci.iOfluoioaIl^ 

substitntedwiihJ.Ci.iofl»on»aIkylsubsti^ 
ptenyl80bsdtu»lwiihK,phcnyldisiAstta^ 
15 naphihylsub8tinitedwitfaK.naphthyIdi5ub«i^ 
cTmalkyl^Ahttaiaohed^^ 

phenyl groups sttbsttotedwiihK.CMOaIkyl with an ato^ 

aikyi «dth an aaached phencKy gronp SBbsd 
20 Tlsietec»dfiomthe8ioapconsistingofCi.ioattyl,Ci.lOflnor«^ 

snbsiinttdwiih J. CwOfl««o««»nvl "biiitiitBd wiih^^ l-admuayl. WlnotenyU phenyl. 

pheaylaobstidittdwiihK. phenyl disubstinned wto 

Lhthylsnbsrittted*riihK,naphtbylds«b8titatedwithK.napht^^ 

C2 ioalkylwithanat8chedphenylgtoiip.Ci.ioalkylwithtwo« 

25 ioLkylwiriianaaachedphenylg«o«psub8lil«Bdwto 

ohenylsroupssnbsdUBdwiifaK; 

ji8»eteclBdfiomtegwopcoasi5ttagofhalogen.COOH,oaCN.W^^ 

10 alkDxy. Ci-iO aftybmine. Cm2 dialkylamine, Cwo aIkytO<X>.. d-io alkylOCO. 

NH-,andCnoalkyl*S-J ^ _ , 

30 KissetectBdftomihegKwpconsisdngof halogen. Ci-ioalkyUC^^^ 

Ci.ioallEoxy.N02.CN.OH.C02aan>ino.Ci.io41kytan^ 
C|o acyl. andCuo aJfcOJV^X)-, and Ci.io aDtyl-S-; 

AA i« a lirf f Hndcedor unblodad amino add with the L configuration, D 
configuration, or no chiralivar the o^arbonsdectedtothBgi^ 
35 valine, leucine. i8otaicinB,pioline. methionine, niedii^ 
tryptppfaan. glycine, serine, threonine, cyf»i^ 
gtatan>icacld.lyiinc.aiginhie,hi8tidine.pheitylgfycine.bea^^ 
a^Hmanoboqwic acid, epsilon-aniinocapioic arid, ci^ 
|»iBoarginine.8arcoBine,indoliiie2^arbaxyUcacid.2.awti^ 
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add (l-viped^ caxboxylic add), O-mediylseriiie, 0<d7lserine. S-mediylcysteme. S- 
ethylcysteme, S-ben^IiTSteiBe. NH2-CH(CR2CHEt2><XX3H. aIpba-amiaohq»anoic add. 
NH2-<3I(C3J2-l-nq«hliKXX3H. hrH2<3I(CH2-2-nflptbyl)-COOH, NHi-CHCCHt- 
cydohexyl)-C(X)H. NI^<3I(CH2-cydopentylK:OOH. NH2<H(CH2K:yclobntyI>COOH. 
5 NH2-CH(CH2-cydoprqBfl>-OCX)H, triflgorolcudBe. and bexaflnotoleadig;; 

AAAisasutedttiBblodEedoronhlcfflrtamiiioaddwiihdttL efwfigm ^ 
conCgufaiion. or no dandity at tte ot-carfaoa gd e ct ed ftmn the gnmp ermagting qf ipicnip, 
imlenrmB, meilihuiiiie^ nieih<niiiiiBnilfa«jde,phgwylttlMi4fM^ irypttyl^^m gjydnt, w f w g , 
th awwniii* , lijwteiiie, tytwrnm^ iwpai'agtn^ jliitaiwiii ^ aapnrtte arid, glMfflifff gpfrt^ lyit*"*! 

10 aig i i i i ne . h toidiiie. ntendrivdne. bcta-alanine. mnteneiiie. nmvaUae, rfpl ui ^ m in ^ f ^ f i iiyTfp 
indoline2<arboxylicadd.2-aigddiiiecarfa{Mcylfcadd^ 

add), O-medijrlseriiie, OtiiQrlserine, S-nedtyl^stdoe, S-^lcysidne, Stai^teystdne, 
NH2-CH(CH2CHEl2)-COCHi, alpfaa-aminoheptaadc add. NH2-CH(CH2- l-napthyl)-CCXHi, 
IS ^ra2<S(CR2-2•Ila|ldtyl)•OeXIEI,NH2•CH(CH2•eyeldlnyl)•^^ 

cydopauylHXXSI. NHiOKCHjKrydobaiylHXXlH, NH2-CH(CH2<ydopwpyl)<XX>a. 
triflnoroteicine, and hcxaflnorolenciflc: 

R is selecial&om the group consisting of H,Ci.2oalkylCi.2oalkylwi± a phn^ 
group aoadwd to the C j.2o alkyl, and Ci.^Q alkyi widi an attached phenyl group substimcd 
20 widiK. 

llu novel dass of peptide (frtooesten also have tbefiidlowingstnimr^ 
Mi-AA-OOO-R 
or a itomanciiticaDy accqitable salt, wfaemn 

Mj represents H, NHa-CO-. NH2-CS-. NH2-502-, X.NH<X>-, X2N-CO-. 
25 X.NH-CS-. X2N-CS-. X-NH.SO2-. X2N.5O2-. Y-CO-. X-CS-. X-SO2-, X-0<:0-, or X- 
OCS-; 

X is selected fiom the group omsisting of Cmo aU^I, Cm© fbioraalkyl, Cmo allyl 
sobsdtuied widi J. Cmo fluoroalkyl sobsduted widi J, l-adnantyU 9-fIuaieoyl. phenyl, 
phoiyl sobstituiBd with K. phenyl disubstituiBd with K. phe^^ 

30 naphdiylsabBiiiniBdwithK.aaphthyld]siibstitutBdwidiK,napfadiyitdsii^^ 

Cmo alkyl with an aoadied pbeuyl gnwp^ Cmq aOtyl two attadied phenyl granps. Ci. 
10 Blliyl with an aaadied phenyl group sobsiiuted with K. and Cmo al^l widi tm 
phenyl groups substitated widi K, Cmq alkyl widi an attadied phenoxy group, and Cmq 
aOgrl widi an attadied phenoxy gnnq> substituted with K on die phenoxy group*. 

35 Y is selected bom die group consisting of C6.10 alkyl, Cmq fluoroall^l, Ci.io tiSkyl 

substituted widi J. Cmq fluoroalkyl snbstitniBd widi J. l-admanyl. d-fluatBt^l. phenyl 
substituted widi K. phenyl disubstituted witb K, phenyl trisnbstlinted wiib K. naphthyl. 
naphdiyl snbstioited widi K. naphdiyl disubstilDtBd with X, na^ahyl irisabstinted wid) K, Ci. 
10 allQrl widi an anached phaq^l groiqi. CMoallQrl widi two aaaehed phenyl groins, Cmq 
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10 



15 



I groups BUDBUUHW w«u 

J is sdectBd fiom Ae group amristiag of hatogen, COOH, OH, CN, NO2, NH2, C i- 
10 aUtDxy, Cmo anytanine, C2p12 diaUtylamine, Cuo alkyl-CMX)-, Ci-io alky W>CO- 

MH-. and €1.108091*5-: 

K is cdected fiom the group coosisting of halogen. C^io aOQrl, Ci.io peiflaoraaliiy], 

Ci.ioaIta»y.N02.CN.aH.C02H.aiiiiiio*CMoalIqrta^ 

CioacyUandCno«ItaK3^00-,andCi.ioalkyl-S.; 

AA is a side diain btocted or nnbtocked amino add L confi^^ 

coBfignatioa,ornochifflli^atthBa^arfaonsdeciBdfiom4egn^ 

^ihu> unrfa^isoteBcine.pitiBae.metfa im iii w '. n ir ^ 

tryptophan, glyiaie. sedne, thiBonine, qrsiBine, Q«ri^ 

^w^^^ lyrine. aeininB. hteidine.i>heiylglydne. heta^damne. nodeodne. acavalin^ 
g^la^arfni^B^iic add. ^siloih«miBoc^i6 add» cten^ 
hcmioaiginiiie, saicosine. indolinc 2<atboxyiic add, 2ra2B^^ 
add (^piperidine caiboJtylie add), O-methylaerine, 0<th^ 
ethylcysidne. S.beoayl«ystdne.NH2<»(CH2CHE^2><XX3H,alph»«ri^^ 




20 NH^<ai(CH2<ydopiopyl)<XX)H,ttinnorofcodn^ 

R is seleded fiom the giotip consisting of H, C1.20 alky^ C1.20 "Iky* ^ 
group aiiadied to theCi.2oaIlQ'l.««*Ci.20»Ikyl with an attached pheivlga^ 

widiK. 

Tte fblkndiis oooqxnmda an iqneseoiBtivBS of the inveotto 

25 Z-Leu>F1ie<X>NH-& 
SMxo.Fhe'OQNH-nnr 
Z-Lett-R»-CONH-iiBtt 

Z-Ln^Fhe-CONH-Bd 

30 Z4*u-Phe<XJNH-(CH2)2PI» 

Z-Leu-Abi^OONH-Et 

Z-Leu-Abu-CONH-nFr 

Z-LearAbii<X»ai'iiBu 

Z-Lea-Aba-CONH-Sn 

35 Z-LeorAbn-CONH-Bzl 

Mjca-Abo^ONHKCHjtoPh 
Z-Leu-Abn-CONH.(C3l2)3-N(CH2CH2)20 

Z4jeii-Abtt<X2NHKCH2)7CH3 

Z-LBD^Abu-CaNH-(CH2)2pH 
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Z-LeUpAbD<X}NH-CCH2)2P(CH2)20H 

Z>Lea-Aba'OQNIHCH2)i7CH3 

Z>Lea-Aba«O0NH-CH2-C^3(OCH3)2 

Z-Lett-Aba-CONH^2-C4H4N 
5 Bz-DL-Ala-COOa 

Bs-IH^Ala-GOOBzi 

Bi-DL-Ala<XX>n-Bu 

WDLrAMXXa 

B»DL>Flie-COO& 
10 BzpI^Al»O00CH2-G^-a^^) 

B»J3L-Aig-O0QEt 

BirDLl^s-COOEt 

Bz-JSL-Lyt^XXM 

Z-Al&-OL-Ala<XX£t 
15 Z-AlftOL-AbCOQBd 

Z-A]a-DL-Alft<XX)-ii-Bu 

MeO^-Ala-DL-Ala-GOQMe 

Z'Leu-Nv&COQEt 

ZLai'NIe'COGEt 
20 Z-LohPheCOQEt 

ZLea-Abtt<XX)Et 

Z-Phe>DL-Phe-COOEt 

H-Cay-DL-Lys-COOEt 

H«Ala>DL>Lys-OOOGt 
25 H-Ro-DL-Lys-GOQEt 

H-Fbe-E0L-Lyft€OOEt 

Z-AlaJViyDL-AIapCOQEt 

Z>AIfr-Ala^AbihOOQEt 
30 Z>Ala-Ab-DL-Alm<XX>Bd 

Z-AlarAla43I^Abu-COOCH2-C6H4^ (pare) 

MeO-Suo-VaI-nR>-DL-Phe<XX)Me 

H-Leo-Ala'DLpLys-OXJEt 

2^AI»-AIarA]a-DL-AlB<X)0& 
35 MeO^uo-Alft-AbrMJL-AbihOOQMe 

Z-Leo-FheCOOEt 

2-Leu-Nva-COOEt 

Z-Len-Abu-COOEt 

Fba>-Atw<XX3Et 
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CCH3)2CH(C^Ot>-Abtt-O0OEt 



Pl,(q!2)gOO-Abu-COOEt 

15 Z-Leorfbe^XXSH 
Z-Lea-Abtt-COOH 

UaeridsandMethods. HEEES, heparin, and A23187 were obtained from 
Canrfochem. Si»-l«i-T^AMC and chtonwgBmcsabstiaw were obt^ 

20 CalpamIwasparifiedfiomhinoan«yihio(q^ 

ctaL,/ Btoi^em. 95^759-1766) onrittingfteBtae-Sephai^ CSlpiiBnfeJoiiaWft 
anisdeaBdcailiepBnBwwpuichisedftoma^ 

AMuyqflnhailmyPotett^. Pei«ide(frkett»aniide8 were assayed as icyera ibleeoz^ 
inlribto Variouscqnceatradon80finhibiloi8toMe2SOwereaddedtDft^ 

25 whicfacontaincdbufftrandsubsm«B.TheieactioBwasst^ 
andthehydiD^awwerefdnowedspecBophoto^^ 

Calpainltomitaiinaneiythioiywandcalpam 
Le».TyfrAMCISasakletaL,/.mC»««.m 12489-12494 (1984); incwrporatBd herein by 
,BfcBneel,aadil»ANK:a-ainfao-4-niBthylcoBinaiin) 

30 («ciBBiooat380nin,andeaimistonat4e0nni). Calpains were assayed hi 25 niMliispH- 
g0,l0fflMCaa2. FluoresccncewasfoUowedusmgaCJasanHrlAna^^ 
^203Hnoiesccncespec««iBK. Caihep8inBwasaMayedta20«MsodinmacBWBiiH 
»5A05niMdiiliioibreitdu8tagB»Pto.Vel'Aig-^tioaiii^ AJtBteauSy, 
caUBpSnB was assayed with Z-Aig-Arg-AFC {BairettandKii8Chke.ilf«to<fcai5^/. 80. 

35 535-561 (1981); iawBporatedteein by nsfcrencel, and 
triflooromethylcouniarin) release was fbltowedfl^^ 

enunisioaatSOSnm). R^wasassayedinl00iiMKPO4.linMEDTA.23inMcysiefa« 
pHi-6A tuing Bs.A«g-AMCor Bx^^A PQnaotaetaL, Owm. Phann.BuU. 25. 3126- 
3128 (1977);iiicwponiedhBreteby refcreneel a» asnbsiiaia The AMCa 
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460 nm). Engyimtic hydrolysis tags weameasm^ 
cooeemniionst and Kj yalnes wm dcttnnii^ 
plots. 

S A (LlMHepes,OJMNaCl,pH 73 InifGv was utilized for himm 

(HIJEXpaidi0paiiaeaticdasta8e(FFE),cb^^ A0.1 HqseStOJ)! 

MCaC^pH7JbiifowasiitiIizfidtotiyp^ ASimMi 
TdS'HO, 2 inMEDTA,SinM cysteine^ |fl 73 was 1^ ASSmM 
KH2P(H 12 niM N82HP04* 1 J3 iziM EDTA, 17 iiiM eystdne, 1^ 

10 abqffigfbrcathqginB^ A20iiiMI^;n,10iiiMCaC^10iiiMiiineat^^ 
bfQ£Gsr was otiluBd to ca^nm I and ca^pain ^ 

HLE and 7FB were a»ayed with MM>-Siio-Atft-A]a(*no*Val-NA ami Soe-AI»*Ab-Ala- 
NA, ze^ectiv^ [Naioyiina et al^ J. Bkd. ChaL 254^ 4027-4032 0979): incorpcBated ham 
byteicrace]. Hnmaii leakocjtR c a dtc p sin O anddymott ypsui A^ were assayed widi Su^ 

IS VatAo-Ffae-NA rTanaka et aL, Biodttmistty 24, 2040-2047 (1985); xocoiporated hoein by 
leferoce]. 11iebydzolysisofpqAide4-iiitzoaiiiUdeswasiinsi^ 
M*W'l;EEia&geretaU Axcb. Biochon. Biopbys. 95» pp 271-278 (1961); incotpGrated 
herein by tefaeoce]. Tiypsin«throinbiiu banian plasiiiakaIUlaeiii,poi^^ 
kaDikRiD. hfunan tetor Xb, and hiunan idasiii^ 

20 Aig^o-I (McRae et aL» Bioehemistiy 20, 7196-7206 (1981); inonporatBd herein by 
lefbtnee]. AD pq>ddetfaioe8tBr hydrolysis xmeswmineasuied with as^ndj^^ 
4.4'«didiiodipyixdine [€324 » 19800 M'lcnr 1; Gtasrai & Munay, Axch. Biodiem. Biophys. 
il9»pp 41-49 (1967); incoxpoiated herein iyyiefaenee]. Papain was ass^edwiihBzr Axg- 
AMC or B2-A1B-NA [KanaokB et bL, CSienL Pbaim. BolL 25, 3126-3128 (1977); incorpoiBted 

25 herein by refaeooe]. T1ieANfC(7-amino-4Mned9looimarin) release was fi^^ 

flucnmetzicaay (excitation at 380 nm, and emro^ CadiqpsinBwasassQed 
with ZpAxs-Ais-AH: [Baixett and Kixschke, Methods EnrymoL 80, 535-561 (1981); 
incQiporattd herein fay lefcrence], and the AFC (7-aniino^tiifiuorometfayIooiunaxin) release 
was Mtowedflneriaetrically (exdnrim at40QnnL andemmkicm at ^ ni^y Calimmlfioin 

30 hinnanaythiocytes and caloainnfiDmraMiit were assayed 

et aU J. BioL ChooL 259, 12489-12494 (1984); incmpoaied herem by refisence]. and die 
AMC (7-aniina4-n2etfay Icoiunami) release was foOowed fluttixnoxicaUy (excitation at 380 nm, 
andemini8tonat460nm). Baymatic hydrolysis rates woe measured aivarjons stihstratg ^ 
inhibitor concentrations, and Ki values were detennined by either Lineweave^Bmt plots or 

35 Dixm plots. 

Ploielet mem b rane pemeabOivassi^^ Calpain-tnediafied breakdown of spectrin was 
measured by qoandtativedeisitometiy<^ the ca4»in-speci& 150^55 kDa spectrin fiagmem 
doublet [see Siman et aL, Proc. Nasi. Acad. Sci. USA 81, 3572-3576 (1984)]. Platelets were 
isolated by a modification of the method of Feorell andManin [/. BioL Chem. 264^ 20723- 
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•»0729 (1989)1. Blood (15-20 jnl) was drawn from male Sprague-Dawley lais into 1/lOth 
'«*„„coflOOmMEDTA<i«a».a-dce«n^ 

^7mMKa0.42«MNd^2ro4.l2«MNl^HC3()3.2HWMga2.2ln^^ 
5 (Sisnu0.5.6ntf4glBCO«.22inMNa3d«a»pH6i)«»ipI^ 

TifiirinnrfTir-- Pbtctesww washed once in 15 ml buferl, then 

^:^Sr0?^inb»ffcr2(136mMN.ai7n^Kaa42m^ 

SJSfflCOa. 2inM Mga 1 ingtol BSA (Sigm^ 
nH7 4) andaltowedto W feanbiiiBimrfXOiiiiiM^ 
10 ^ wdltew««ldedfi««siodc«^ 

™mdedio l07odl8Anlinlm»2. waeincuhatedw^ 

S^I^ia»pem«»pdortoflicadditioaof2«MCa2.«^ AfterlO 

fflfaoKS total ocposnietDinkibitor (51^ 

ptatdetswemnri8Olated.tl4^tpmtel0secinaBe«*^ 
15 PAGEsampleb«ffer,awllwttdto»K:«sr3iiiiaaw. . . , , . 

Saite««iW«ltdtoSDMACffita4-l2%giad^ 

— «firtdtDiiiwcellutose(S*I^ Hteswoe 

btodced for 10 mmutes in 0:25% gdatin. 1% BSA. 0^% triion XIOO. a9% NaqiOmM 

T«s<at«73, incubated ovemiglitinthesainesoUitioii com 
20 ,«a»d3xl0minntcswithl0mMTa^I«7A(X5%tiilonXl00.i^^ 

v«sh ba»r pte alkiBneitosphaiaseconji^ 

.vashedasabove. Biota were developed uaag the BionalAPconjtigattsubstr^ 
Q„««iwwedensitometiywasiisrfiDobiainvabwtethei^ 
15(V15S kDa bxeakdown product doublet 
25 struca,n^Aca^ReUttio»sUp^ 

caflwpsinO. TWpe|tfdeandieinq«ptideketteaerswMAl^ 

— tinUWWBofHLBandEEE. AmfaoacidanddipcptideksiDestBnwithAlaiathePinie 
aetespotentthantfaetripeptides. Z-AIa-Ala-Abu-CO^Bzliaapotentinhibitorofdastaies. 

30 andieplacemetttofthe2group(jniCH20CO.)byPhCH2Pl2CO>PhC^^ 

PhCH'>NHC30.,andPh<H2NIKS-wouldie«Bttfagoodinhibitorttciic^ ChaagtagfteR 
gwiiprfZ-Ato-Ata.Abu.a)ORftoinetlvItoben^lorivtrifluoiomrt^ 
emaHyponattinhibittBrfHLE. However. leplacemeotofediyl by benzyl gnwp in Z-Ala. 
Ala-COOEtnatoabeBerdasBseinMbiior. Amino add and peptide ketoestewwidiPhem 

35 toPisheateBoodiBhibiior5ofchymotiypinandcafliep5inG.MeMu^^^ 
(» is apoient inhibitor of chymotrypsta and cathepsin G aiuliBplaceineiit of 
gronpbyZ.beo2oyUPbCH2qH2S02-,PhCH2NHOO-,erPhC^^ 
good inUUiots for dgrmottypsin and cathepsin O. 
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TaUe n shows the mfaibttioa constanis (Kj) for tiypsiii, plasxmn, and severel blood 
coagnladon enzymes. AmjaogddandpqtfdehttDesiOTwiih AigorLysifltte 
goodnddUtoisoftryisuualth^ Bs- 
Axg-CO<^ is a bener dnmibin mUbiiDr to 

ixifaibitDis becanse the interacdons biowra 

H-Gly-L^<C0OEt inhOuts ifazombm better bmtfals dipqnide ketoraer 

is a less potent tF'**^^y^tffff^h^""^p^'ff^ Tlieiefozovariaiionof the Uoddnggtoop 

andaialiioacidttftjtfncciBfliepqiBldelLetocsitt 

0 towaidiiidivlilual coognladon eoiynies. 

Tables in and IV shows to inhibition cc«staius(K|) for 
andcaliainlL DipqpddelQ»oestefswidiAbii,Fhe,orNIeindtePi8itBa^ 
are potent inhibitora of calpahi I andcalpain IL ZFLea-Aba-CO-GEtisabetterinhiUtorof 
calpatadunZ-Ab-Alft-AbihOO-OEtbySOt^ Itephronrntof teZgrwy 

S (PhC3l2O0O-) by similar groups sueb as FI1CS2CH2PO-, ?hCH2CH2S02% PhCH2NB00* 
, and FltCIi2NHCS-woaId also result in good inhibitor stnsenn^ EsoendingdieRgnnqito 
indudelong^alkyl groups or alkyl groups substituted widiphoiyl groups would increase die 
membrane permeability of this inhibitor^ Dq>eptide and tripqptide ketoesteis widi small aliphatic 
andtto aeidsesidtte or Ae in the P| site are also good inhibitors for papain and cadtepsinB. 2^ 

:0 Phe-Ftae-OC)-aEt.Z*AIa«AIa-Pfva^CVOEttand 

MeO^uc-Val-Pto*Phe-00-0Me am potent mhibitors of cadiepsin B« and replacememof die Z 
(PhCH20CX>-) » MeO-Suc- gitrap by niCH2CH2CO, PhCH2CH2S02-, PhCH2NHC0', 
and PhCH2NHCS* would also result hi good inhibitor s tr u ctures. Z-Ala-Ala-Abu-COOBzl 
inhibits papain ca. 30 fdd less potendy dmZ-Alft'Ala^Abtt-CX)^^ 

5 gmuptoasinalteraIkyIgn>upsucba8mBdvUorpn)pylwouUmakebeQBrpapab 

Tabte IV shows dm hihibidan constanis (Ki) for cadiepsin B, ealpabi I, and calpafai II 
widi peptide ketoamides, Dipq^tidea^ketoamideswidi AbuandPheindieP] siteandLrain 
the site are potent inhil)it{ss of calpam I and ca:^)am Z-Leu-Abu-GONH^&is a better 
inhibitorofcalpainIdianZ-Lea-Fhe^GONH--Etby 14fol± Replacement of die Z group 

0 (PhCH2000-) by similar groups such as FhCH2CIl2CO-r PhCH2CH2S02-» PfaCH2NHC!C}- 
, and H1CH2NHCS' would also result m good 1 n hi b itor suuctures. The best inhibitor of 
caipainntsZ-Lea-Abtt-CONH-*(CH2)2'*Fh. Changing die R3 and R4gn>iq»sigmficandy 
improves die inhiUtozy potency toward calpainll. The best dipeptide inhibitors are diose 
which have long alkyl side chains (e.g. Z-Lett-Abu-CONH-<CH2)7CH3), alkyi side chains 

5 widi phenyl sutedtuted on die alkyl group (eg. Z-Leu-Abtt*CONH-(CH2}2-Ph). or aDcyi 
g^ups widi a morpholine ting subsdnitBd on die alkyl group [e.g. Z>Lett*Abu-OQNH-<CH2)3- 
Mjpl,i^la^(CH2CH2)201. Dipqnidect-kBtDamides widi a small ali^iadc ammo add 
residue or a Fbe in the Pi site are also good inhibits for cadiepsmB. ITiebestinfaibitDrisZ- 
Lett-Abu-CQNH-Et and replaoemem of die Z (PhCH20CO*) by FhCH2CH2CO. 
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PhCH2CH2S02-. PhCH2NHCO-. and WbCBiVBCSr would also result in good inUUiar 

tUUHlilM. 

F^iide otetoaniides and peptide ketoaniides woe 8ub^ 
jOflsmaadlivwthaBtliBcntespoiidingpqHideoJB^^ Thepeptideo- 
5 iriH«»«tH»e andteiittiiMBwaealiOinMiiiiiflroc^^ ExieadiiigAB 
R3 gwBp » an alkyl jiwip or an alliyl gnwp subsiitBtai 1^ 
..w....i^l^.p»>,iaii<y «fiiiftinhih^ 

AilU&a&iftitfocAaiiisn. AoysialsiiuctBierfraiBatetoestabcwndiiitoAea^ 
of poKiiiepanaaBfc dastase has be» conipteiBd and a Kheaa^ 
10 obsetwdfasliowiibdiwr. ltoacdw8toSB^l«My^BBofll^eenl3«» 
c«ibcqyi8W«gcflliBteDe«ieriotoa«a^ 

inteactiamwiihtbeoxymionbole. TtesiwcteBiesoiiblestbewtahediali^^ 
iavobedinpqitidebondliydrolysisandpt^ 
His-57 is lydwgea bonded to the <wboiyl gniiq) of liie esw fimctu^ 
15 tackbroott a sectteBcrfPIE'h backbone hydnjgaibcaids to the tal^^ 

afldtfaeboi^eitGriidinctBdtotnniiheS'snbiiiBB. TlieiiilechaiDofiiiePiaiBiiioaeid 
laidueittocatBdIntfieSipocteofthBenzyine. Ihteiacdflns with ketoamides would be 
siBulareKeptfcr that there would be the possibflior of «imn^ 

wiihtheNHgioupofflieketOBiBldefiinetioaalgiooptfRaorRiwasa IfR3andA>rR4aiB 
20 iongBrsab5aituents,thenth^wouldinakefav€raltota^^ 

en^ne. iiithecaseofkeinadd8.theiewouldbeiioRgiOBpi(>iiaenttwiiiitheS'8nbste 

mjthffiftinfrfhawftwniildhesligiflvless 

S5- r— I ^ 




S" substtes 



HiS'S? 



val-ziB phe.214 



25 iise active siie of cystdne proteases share sev^ 

proteases incIodingaaBOive site liistidm In place of the Ser-19S, cysteine jnotBases 

have an active site cysteiiie lesidue 

p q ptt^fe ifffto flfft^f ^ , ifftn gsm^ or ImnamidBS 10 fiam an addnct very similar to the sttuctnre 
dqneiedalxiveexceptvidtha^stBineiesi^ Addidooai 
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ixuaaraoos wooUoccor bopnm the extaided 8u^^ 

anA diB iflinbitiv wUdi 

InhMerDesignandai^ium. Tl»iwptidfifliidainiiioacido> 

and GErtetoaxniite derivatives, as shown m 
3 uringmanyoftfiaiBtgrBetkMiaAfltmfo^ 

wiih ii$ substzsiBft. looidBrtodeagnaninhtbitDrfcgapartionlflrg^^ 

issBceBBiyto: 1) find to amino acid sccroeaces of good pqitidesnl^^ 

and 2) place those or similar amino add ttrpaie^ 

kmamidesiractBre. AdiWrinnal iniwauiuas wiihtheaKqropcanbeotei^ 
10 gionpofdieinMMtoctDimitiietiicanrinoaridimdim 

protease at die Si' and $2* subsites. For Gttnsric>ietocaterawidi Rebranched alky Igro^ 

would jnteracieCBxdv^ with serine and cvstete 

xcsidnes at P 1 ' and/or P2\ ^Ule kenesiea and amides widi R 

woiiUfaitBxaaeSectivdywid& serine and cystdnep^^ 
15 itsidoesatPi' and/or P2'. likewise, d»Mi group can be tailoied to Inttn^ 

sabsitaofdieeaqrme. This design sttatipgy will abo work when odier classes of pcpdde 

inhibitoisajre used in place of die pcpdde substrate to pata 

secp2eiicetDplaceind9kB(oe8lBr.ketoadd.orkttoamideinhibiM^ Thus, we aio able to 
predict die Binieoue of new iiddfaiian itarodier serine and cy^^ 
20 knowledge of dttdrnitaiHtespecificides* OnceagoodinUUtQrstrucoiicftarapaxtiealar 
eoaonm b fcwd, it is then poaible to change odier chaiacteriada 
hydrophobidiy by adding subsdmems to die Mi or R, R3, and R4 gxon{». 

Elastase is an oi^mie which hydrolyzes most efitedvety terra- an^ 
residues widi small aDg^l side chains such as Ala and VaL MeCVSuc-Ala-Ala-Ala-VatNAand 

25 Z-AlarAhhAla-Al»-NAaKOgoQdsobstrBtBs(NAB4-^^ Tlmsdieconespoadinga- 
ketoesoos Z.A]apA]a.AlaJlL*AbCCmandMrf)teAb.AI^^ are 
excdlattdastaseinhiUton. Sttc-I%e-LeupFhe-NAisanexcdIentsutatraiBfbrch 
C8diq)sinG, and mast cell chynMes. Thus, the ccnespondingapkBtoestBr is an excellent 
inhibitor fivdiesedqrmotrypshHlikeenq^me^ Inthecaseofdiecysiefaiepioteasecalpsm,a 

30 goodinUhitorsequeneeisAo-Leu-LnhNte-R We have fiMrnddutketoestexs related in 
siructtresuchasZ.l^Abo<X)^ami:tLeo4nfr^^ 

We have also found diat kooamides related in strucoire such as Z-Leu- Abu<0(M>lR3R4 and Z* 
Lefr-Ph&CO-NR3R4 are potent inhibitors for ca^iaia 

The foOowfag strnctnits are predicted to be potoit inbib^ 
35 The inhibiiorseiptences were obtained fiom peptide substrate and/or inhibitor sequences in the 
protease literature* 

ZrGIy-Leu-Phe-CO-Q-R fiorcadiepsinGandRMCPn 
MBO-Suo^Ala-Ala-Ite-Met-OO-Q-R tocadiq»inG 
Boo-Ala-Ala^Asp^XM^R for human lymphocyte granaymcB 
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forKMCFKRMCP^xainastcdi 

' ftirbiniimanddogskmclTiiiHBe 
^ Boc-AJa-Al*<a.<X>Qll te S. aureus V^p»«« 

Z<ay<31y.P«^R totaHHmpnaylendopqmd« 

15 Gto*hrf3r^OI><^RMdDii».AIa.PhBJ4^^ 



20 



Z.Ly»-Ai8-CC>Q-R 



fiorfiKiorXt 

fixrpwcinepancieatic and human plasma 

for human skin tiypta» 
human long nyiMaM 



Glu-CHy-Arg-CX>Q-B. 
Dns-Oc-Pro-Arg-COQ* 
30 Z<jly^AiB-a>Q^ 



bovinB plasma fadlikiBin 
fororokioasc 
fijr plasmmogen activator 
fiir aciivatBd piotdn C 
forbovifisSutorDOi 
fbr bovine fietorXa and Xb 
fiir bovine EuurXIb 



35 



Dn>^o<ay.Ai»<XVQ* forhumanfictorXa 
D-Phe-PtcAig-COQ-R, I^MePhe-Ro-AiB-COQ-R. and 
BocjBJte-Pw-Aig^CKi-R for human daanbte 

Z.Phe^ly-Ai5-0>Q-R fcrttypsin 
CtC^CHapCO-Phe^y-COO-frBu farpapain 
C6H5CH2NHOO<ay-Pi>e<Hy-CO-0*-Pt 

fiircadicpsinB 
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wheteOisOfa to oesie g iamiRiaseteetgdfifm 

alky if C 1 .20 alky 1 wsdi a fbeayl ffoop anacfaed to the Ci .20 and C 1 .20 aDcyl widi an 
attHchcd phenyl ffcnp sabstituted with K. 
whexe Q-R is OH f GT kooadds. 
S whm(^R is ^}R3R4 and R3&R4 axe selected indq)aidendyfiom the groi^ 

consisihie of Cx.20 ^1-20 cydized alkyl» C|.20 ^ phenyl group attached 

to the C1.20 aliVl C1.20 Q^'B^'^ <^ ^ BttBC^ 
attached idteqyl gimp Sttbsdmifid with K;Ci.20^i^8Q&tt^^ 
disnbsdtmel with K, Ci,20 ^ fittadied phen^ 

10 cycUzed alkyl with an anached phenyl pocp snbstfttted with K. C |q alkyi with a mnt p h gH nr, 
[•N(CH2C3l2)0] Xing attached tfaxon^ nitxQgen to die alkyl« Ci.jo ^ a pipaidine xing 
attached dDoogh niinigeD to die alfyU Ci.io widi a pya^^ 
nfoogen to die alkylt C1.20 aD^l ^ at <^ gtODp at 

CH2CH20Cn2CH2QH, Ci.io ^ ^ attached 4-pyxicfyl gxonpp Ci.iq widi an attached 3- 
IS pyiidyl groiq», Ci^ig ^ ^ attached 2*pyxidtyl groiqi, Ci.io widi an attached cydohexyl 
gionp. -NH-CH2CH2-(4-hy&oxypheivl), and -NH-CH2CH2-(3-indolyl). 

InVitroUies. To ose die above inhibitoisteWtrv.diey axe dissolved in an organk 
sotvem such as dinml^lsalftnde or ediani^ 

serine and/or qrsteinepiotettes. The final eoncenication of die ofgamcsdveot should be less 
20 dian25ft. Tlie inhibitors may also be added as solids or in sospension. Theserineand 

cysteine pmtesse inhibiton of diis invendon would be oseful in a vaxie^ of expeix 

pxooeduxes where pxotedysis is a significant prxAlem. Incfaisicmofdiesehihibitorsma 

xadioinmimoassay experiments would t»nlt in higher sensidvi^. The use of diese inhibitors 

in plasma fiacrionadiai proccdmes wwld xesnltin higher yielih of valnahie piaymft pr^nenw mi 
25 would make puxificadon of die protems easier. The infaibitais disclosed here ooutd be used in 

cloning cacpcrimems ndlizhig bactarial cuhinea. yeast and human ladlft to yieW n j miW^ f ^'wtfd 

ptodnct in higher yieUL 

The novel conqiounds of this fflvendon axe effixdve hi the pxevexitton 

ptotedysis caused 1^ chymotiypsm -I ike, cl asiasea, and trypsin-like cnqr mes m die process of 
30 pnrifieadf»»tranqiaxt and storage of pqiddes and protdns as show^ 

by effective mhibMon of chvmogypsin. elastase. trypsin, and oriigr terfaft a fy t fftrn y 

proteases. 

In Vivo Uses. Efifecdve inhibitors of the proteolytic ftmction of human leukocyte 
eiastaae and human catfaepsinO (Tables I axid IV) would have and^inflammattny activity and 
35 can be used to treat and oontrdeinptiysana, adult xespizatorydisanBsss^^ 

rfaeumatddarduids. Effecdve inhibitors of die pnmfydcfimction of chynwtxypsin 
pancreatic elastase (Tables I and IV) are rffective for tiiergpaiticu^ 

Various ce^ketoesters have anticoagulant activity as shown hi Table n by effective 
ixibibiciDnofthepnitBolyticfimction of blood coagulation enzys^ Odier 
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10 



15 



20 



^iidpotooesimcanbeusedtocoiio^ 

^i„^lX«8»ri»[Salo«.L./«./.O««r30.p^ 
SXi^Cw347.3fi7a982);aIli««P««^ 

595.598(l971,;Kaptan.y.I«..C^a^^«.34^3i«(^^^^^^ 

Zmsr^^r^c,,CU^Scle^^. 119-126 (1983); I^etaU ME.. ^^Me^ 
304. 19^196(1981); RinaIdo.iWd301.9(X>.909(1982);ii^^ 

r- Hy..A» itotMeh. Vol 11. Rwea Pws l986;facor|»aflDdlienantyidi^ 
lj«yetaI,£tar.JJ«?*./.2.421.427(l9a9);te«p««lrf 



^i^,a:^mii^(^Am.Re..Re^ir,Dis., 127, s54^8 (1983); Powers «d 
35 Bcngali.A«./tev. fiespir.Dif. 134. 1097.1100(1986);the8etwoaate^ 

h«enby«fotnce). Tteinhibitoisdesaibedabiwecttbeiaedbyaiiyofte 

DfUiDea>ery. R,rthenq«tfc use. .he pelade *ke«w««.a^ 
te««id,BMybeadminis«rfoiany.wpicaft^ Ttetcnnpaamefalasused 
tadodessubcutanaowiigecitauiBB^^ 
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t e ehniqnc Si The dosage (fepcndspriiiBiflyai the spedfefbraialatuma^ 
dnapyiviBqiityiaxis. TheannmoftteimihndualdosesaswvUastfaeadinnib^^ 

Ttephmaaaceuiicda niy rw irimi sc oBMii i htg dggrt^ 
5 saittbteteoial use, for enngile as tablets, tro^^ 

dispa8ii)tepowdei8orgiaiiii]es.emiilsioos,haRl<V80ftcapsii^ IX»agB 
levds of tliB atikr toO^ ing to I40ii|g paUIogcamof body waghtper 
tieainent of abo^ye^ndfcattdc oii d iiinm (10 ingtoTgiia per pattern pe^ Tbasaamta 
active ingiedieat that iiiay be cenbtaed with caniar iiiitBriab ID prad^ 
10 wmvatydependmgnponthehosttnatedaiidtfiepaitieulBrtnodeofadlll^ 
Fbr iigectkm, dte tteii^tte aiiioQtt of the p^xde oi^DBtiK^^ 
ketoadds or dnr phatnaceotkalfy aco^taUe salts wffl imiiiaQy be in du 
02 to 140 ngdcg of body weight Adiiiiiii8lnnioni8nadebyintraveiions,iiiiraniiisctdaror 
whiiBUMUfi i i i w inieedoa. Acemdiiigiy, |iiuiiiiiw.Bii j fyri wmpntririoii s ftarpwcmmii 
15 adiiiiiiiMiaiionwinco»iiaiBioa8ingledosawfotmaboiitlOm«iD7pMrft^ 

dose. In addition to tla active ingiedigit; these phammceutical compmirimis win mmnfly 

contain a bufifet; e.g. a phosphate bufifa which keeps the pH in the lange fiom 3^ 
also sodfaim chkride. manniiol or soriritol for aiUusting the isMo^ 
A cooiposiiion for topical replication can be femtihiBd as m 
20 jdlyoranoilysoloiionarsuspeiiiion. Aeonposiiioninthefbimof anaqueoHssolntkmis 
obtained by dissolving the compounds of dns inventira in aqneous bnflbr 8olntkmorpH4 to 
6J and ifdesned, adding apolymeric binder. An oflyfomnilation for topkal application is 
obtained by suspeadiitg die compounds of diis invention in an oiLoprimriiy^^ 
of a sweUing agent sodi as alumininm sieai&tB and/ara SBifsctanL 

25 

SYNTHSnc MBIHODS 

Theltetoestn:inhibitorearepitpaiedbyatwostepDaldn.We5tpiocediiie. TUs 
IHOceduio can be utilized widieiditt amino add detivaiives.diaep^ 

detivatives, or lett^peptide daivatives as shown in die folkiwinfi sdieme. 

30 

Mt— AA-OH EnolEMf ■ Mi— AA-CO-O-R 

M,— AA-AA— OH ^ Enoi Ester ^M,— AA-AA— CO^R 

M,—AA-AA-AA-OH—^ Biol Eater — M,— AA-AA-AA-COO-R 
M, — AA-AA-AA-AA— OH End ESter -^-M, — AA-AA-AA-AA— CO-O-R 
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TteliwuBorpeplMecttbeiirqwediisings^^ 

in piiidiciiiou weh as !*• Pepddes. Analysis, Synthesis, Biotogf, Vol 1-9, published in 
l!W-1987by Academic ftBss and HonbeB-WeylMetli^ 15, 
Pam I aiuliSynitewvoni'epiideii.piib^ 
S (botiis^ssBnoesiacaiponiedliaeia^nteence). 

TbeMignnvcanbeiiitrodiicBdttiiiganiBiberofdifft^ K«tit 
oooidte iniioAieeddfasct^ maaaniiioaddas siiown in fl» ftUorn^ 
Ml poop ccmid te ioBodiwd leaction wiifa an anJno add esi^^ 
ester gmvp to give die sans product (bottom). 

H-AA-OH — Ml— AA-OH 

H-AA-0 K ^ Mi-AA-0 IT r-^ M^-AA-OH 

TT,c yr.imiq nii«fariimoitoctmofttieMi groupiswdldocgmentedintteTlie 
peptides, Houbea-W^andnanyodtertexflwoksm organic Vmwaa^ 
reaction widicyanaieoriMiiiiopheiqrlcyanatewoaldimwd^ 

15 NH^CO-). Resctigi widi MeaNCOQ wooM iMDOduce d» Me2NCO- group. Reaction wiifay 
jlppplicqyt tM^ff« 4«m«tB «niiM iiModnee a thfo carfaamvi group (Ml ° NHiCS-). Reaction 
witfiNH2S02awouIdintiodncediBNH2S02-g«mp. Reaction with Me2NS02a would 
intiodnoe die Me2NS02- group. Reaction with a substinaedallqrloiaiylisocyanaie would 
tnti »in^ ti.a y.NH-CQ- poup where X is a snbsiinaed alfcyl craiyl po^I^ Reactfonwidia 

20 «d»dtttBdattyloraiyli8odriocyanaiBWDiddiiiBodnccUieX-iffl-€S-g 

spbllntldBddkyiarnylgnll^ Reaction wifliX-SOi-a would imnxtace die X-SOi-gwnp. 
Reaoiott widi a substituted alkyl ai^ add chloride would introduce an a^l group (M » X> 
CO-\ FbrexanipIc.rcactionwidiMeO^XKH2CH2^3£><3«««ldgi^ 
wheieXisaC2al^l«'ibsiitntedwifliaCiaIlgrtOCO-gro^ ReactioBwidiasnhitltelBd 

25 aPtyl or aryl t ^f«'«i'« rhinritte would imrodnce a iMobc^ grow fttf- X-CS-). Reaedonwidian 
a rohmitntw! aifcyi ar «yl suMbnyl chloride wodd imrodnce an X-SQz- group. Foresanple 

fflonosnbstintedwidiadtaaedylaminogroivu Reaction widi a snbstitntBdalkjrlctfaxyl 
chloiofonnatewonldintroduceaJMKX)- group. Reaction widi a substiiniedalkyi or aiyl 
30 chtaodriofonnai8wonIdimrodnceaX-<MS-. Thero are many ateaateieacdnn schemes 
iM could be used to iorodace all cf die above M} gioBps 10 give drin Mi-/^ 

AA^OR'. 

The Mi-AA<<Hde(jv8dves could dien be used direcdy in dsDaldn-West reaction or 
could be converted into die d^aeptides. cipq w idcs, and t a rapepddes Mi-AA-AA-OR Mi-AA« 
35 AA-AA<H.orMx-AA<AA-AA-AA-OEIwidehoouIdbebeasediadieDaIdiHWestxe8e^ 
TliesnbstitMBdpeptides Mi-AA-AA-OftMi^AAnAArAA-aH, orM>AA-AA-AArAA<H 
coHldabobepifpBBddirBCdyftoniH.AApAAmH-AA-AA-AA^H.crH'AApAA.AA- 
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AA-OH using the reacxioiB described above feixM^^ ^^^^^^^^^^ 
M grai9 ooold be iimodnoed ^ readim widi 

OR', Mi-AA-AA-AA-OR*. or Mi-AA-AA-AA-AAOR*. followed by ifae removal of the 

blocking group R*. 

S The R 1 gionp in die tetoesttrsmictnics is introduced dnriag tfae ngirjn.Wf^,»a/.^ 

I^wacdonwiili an oxalyl chloride a-00<X>O.R. For ewnnple, reaction of Mi-AA-AA^ 
wilheihyloitalylehkridea-CC><3QO.Etgiw8tfiekeioeMBrM Rawion 
ofMi-AA-AA-AA-AA-OH with Q-COCOO-Bd would give the kEtoestBr Mi-AA-AA-AA- 
AA-OOO-Bd. Oeaty a wide variety ofRpoupa can be intredncediuotiietetoener 
10 stxncttrebyreactimwidivaiinisaU7lora)vlaIkylaRa^lchlaiide8(CI-00<X)<>^ The 
ozaljrl chlorides are eadty inqnied I7 reacdon of an aOcyl or aiylal^l akofaol 
chtorideCKXKX>a Ite example, B2l<><XKXKa and n-Btt-CKXWX^ 
by wactian of tespeainiy bmqrl alcohol and baianoi with omlvl chloride h. y<>M, 5>f and 

^ "T*^ ^' ^ QwwmttOgraphy 64» 219-222 (1972); ineoiponited 

15 hflein by icfatoce]* 

Ketoadds Mi-AA-OMMJ, Mi-AA-AA-OXSH. Mi-AA^-AA-GOOH. Mj-AA. 
AA-AA-AA-COOIi are geuaally prepared fiom the ooireqwnding ketoestexs Mi-AA-CO- 
OR, Mi^-AA-OCVOR. Mi.AA-AA-AA.a>OR, Mi-AA-AA-AA-AA-CCKJR by 
hydmlyais. Insomeeaie8,itinaybeneee88aiyiOMeotherinediods»ucbashydiogenoly8i8 
20 ofabenqrlgnmp(R-Bd)oradddetvagB(R-»*ttyDtoobtainthekBtoaeid. Ttealtenwe 
nwhods wobU be uad when die M group was labile to aDoallne hydroiyais. 

Ketoanndes Mi-AA-CO-NR3R4. M-AA-AA-CX>.NR3R4,M-AA-AA-AA-CO.NR3R4, 
M-AA.AA.AA.AA-OOWI3R4 were prepared indireedy fhim dteketoesteis. Hie ketone 

eaiteTlgionpwM fi«proiBetBd as shown in die foltowing scheme and then dre ketoamid^ 
25 w««pxq»aredbyreaedonwithan«ininelM«3R4.Tl»ilhstiaBdpiocBdw 

widiodmrpiDtecdaggroqis. h addition, the c uuMp u uOiu gkBiBaeid could be used as a 
precBsor. Bloddng die hetonecarfaonyl group of ti»efcetoadd and drcnconiJIngw^ 
H-NR3R4 using sondaid peptide coupling reagents would yield an i*<*»''--M^ wUch eonld 

diea be drtloelBBd to form the kmnitmii^ ^ 
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10 



15 



20 



Ri O Ri o 



j H-NR3R4 
Ri O 



GaimdSfnAedeMeAods. UiJett otherwise noted, mawiab we olrtaiaed to 
coniiiaclaliBppIirattidMedwlihw^ MeWngpotets were taken with a 

BacMcapilteyaBWiamtindaiBunco^^ ^HNMRspeenaweredet enninedon aVariaii 
GemtaiSOO. Cheniicalshiteatee3tpres5edinppm(5)tdativetDi^^ 
Hashcoluinacteoinaiognii4ywBi«tooied^«^ 
Hectiai-4n|fflaBi>«8iicctxa(MS)rfiwv^ 

llZSBpectionietBr. mptiriiyofallcoinp<wBdsw« checked by thin^ayerctaora^^ 
on Baker a250F silica gd plates using Hie following solvent system; A. CHOjMbOH- 20:1 
sir B CHa,'MeOH - 100:1 v/v: C AcOEt: D, CHOjMeOH - 10:1 vAr; E. 
n-BuOHrA^aTrJIiO = v/v; F, aaOjd^ 

vAv- H.a-ft)20: 1. CHCljAIeOftAcOH- 80:105 v/V. J.CHCl3MeOH:AcOH-95:53 v/r. 
K.AfiOa:Ac<H=200:lvA^UCHa3:M,CHCl3a«WW-50:lv^ 

Afldno acid methyl esier hydrochloiidcs were prepared accoding to M. Brenner et 
aLlff«^. Cton. Acta 33. 568 (1950); 36, 1109 (1953)1 in a scale over 10 mmol or aecoding 
to Rachde U- Org. Chem. 28.2898 (1963)1 in a scale of 0.1- W mmoL 



100 
98 
98 
100 
100 
93 
98 



DL-Nva-OCHjflCl, 

L-DeOCBj'Bia 
L-Pbe-OCHj-Ha 
DL-Abtt-OCELj-HCl, 
L-Len^XSij-HQ 

4-a-Ph^OCH3-Ha 

N-Acylamino adds was syndiesired via Schotten-Banmann reaction [M. Beigmann. L 
Zervas, Ctou. B«r. 65, 1 192 (1932)] m the case when the acyl groop was phenylsulphonyl. 
2raapbdiylsnlphonyl or benzoyL 



113-116 
90-91 
159-161 
148-150 
1453-146J 
120-121 
184-185 (decomp.) 



BLp. (Hierature) 
116-117 
98-100 
158-160 
150-151 
147 

122-123 
185-186 
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10 



15 



20 



25 



30 



35 



Yield (%) 




H^CRf.elaenD 


49 


115-116 


0^8 I 


51 


150-151 


OJO I 


57 


148-148^ 


0.48 K 


44. 


142-143 


OJl K 


64 


141-142 


0.64 K 



2-Nap502-L*Lea-OH 
2-NapSQ2*DL-Aba*OH 
2-NapS02-I^Fhe*OH 
FheSQ2-I3L>Aba-OH 
PhOO^DL-AMH 

N-Acylaxmno adds vitfa 4-inettvIpQQianoic 2*(l*pn>pyI)pCQSanote zai 

Ihqnainic groi9 was symfaes^ 
methyl was obtained fixst and tten was bydxolysed to tfae tee N-scy lanmo add. 

N'AcylamimAddMetki^BsimtOener^ To a chilled (10^ stony of 

tie appropriate amino acid niedQrl ester faydrocUoii^ 
slo!X^(tB&l|K 10"15^40inmdtriahylamnieQrN^nBtfaytmcMplialn^ 
inixtDiewasstxnedfQr30n)jnutesatdiisteniperatui& Then 18 namol of appiupii ate acid 
chlcside(iemp. 10-15 X)wm added slowly to die reaction mixnoe and die reaction mixtuie 
was sdned overnight at loom lenipenfflie. The pitc^niatedhydxQchloride^filtBredt washed 
on a fonnd with 2 X 20 ml beame, and die collected filtratB.wBS was^ 
50 ml 1 M HO, 2 X SO nd S ft NaHO)}. U 1 00 nd H^a 2 X 50 ml satd. Naa and dried over 
MgSO^. After evaporaiiott of die scdvent in vacuo (nitanfspocBtxirX the 
puiiqr (TLCi and used for die next stq> (hydrolysis). 

Ylfikl(%) mpC^ 
(a]3)2CH(CH2)2CX>-OL-Abii-OCEl3 80 oil 

(CH3CH^CSl2)2CHa>-DL-Abu<>CEl3 96 117^118 

Ph(aJ2)gCO.DL-Abtt-OCH3 72 oil 

Hytbvfysis (General Procedure). Toasolutionof 10 mmole of the appropriate 
N-acylamino add mediyl ester in 100 nd of medunol was added in one portion ll^ndof 1 
M NaOH (11^ mmoO and die leacdon ndxtuie was sdned time hoots at 
Then die leacdon ndxtoie was cooled to 0*C.(ice*satt badi) ^ 
HOaq. To dds reaction mixmre was added 100 nd^hyiacetatOtOmsGBRed to a sepaxaioiy 
funnel and organic h^sqnraied. Ihe water layer was satnxated with solid NaQ or 
(NH^)2SO^andrei9ctractBdwtdi2x50mlAcOEt The ccdlectedoganic layer was washed 
wltfa2xS0mlH2O»decokmzedwidicarbon«anddziedovCTMgSO^. After evapoiaiion of die 
sidvem in vacuo (lotsvapotaior), the lesidae was ctoke^ 
oonmmination was oystallized fiRmi an appfopriate sdvenL 

Yield(%) mpfO 
(CH3)2CH(CH2)2CODL-Abu<}H 92 110^-112 

{CH3CH2CH2)2CHCO-DL-Abu-OH 99 126-127 (n-octanc) 

Ph(CH2)gCX>-DLAbu-OH 89 ll0-112(n-octane) 

N-AcyUipq)tide meihgd csten were synthesized via Ac HOB^DCC mediod hi a 
sobition [Kfldg and Geiger, Chenu Ber. 103, 788 (1970)1. 
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mpCQ TLC( 


Rf»elnent} 


80 


112-113 


037 B 


83 


86-87 


0.85 A 






0J9 B 


97 




0.79 A 






0.43 B 


99 


86-88 


0.33 B 






0.26 H 


80 


91-92 


0.79 0 


97 


lU-llLS 




«5 


112.132 


0.77 J 




(Uqiiid oystalT) 


0.68 K 


99 


oil 


0.59 A 


90 


97-98^ 


0.63 A 



Z-Lea-DLflVfrOCB} 
Z-LenrL-FbeOCHj 

5 Z-Len-L-OeOCHj 

Z-Leo-L-LeoOCHj 
10 Z-Leo-DLrKLotOCI^ 

2^q^2'^^^^'^'^ 
^NapSOj^iCa-Lrliai-OCHj 
15 iu.A<yti«pq»tM« were obtanaed by faydrolytis of tfie qpcopriflttiiieaylesliBS 

geoBnllvdcalyBiifnndiiie. IathBGasearNHni^iioni^d^p4Kidemedq4esiBC8,lequivalB^ 
ofdie nKdi^estertmlQdid^»dwiiIi2.25eqpiva]ettorind^ 
saUbaaBiiite sod&nB ssit 

20 ZLeitDlrNVarOH 

ZixarlAL»€Si 
25 Z-LeDO]>Aba-0H 

Z^Lea-4-Cme-GH 
30 2-Nap502'IjeQ^DL-AbiifOI 

N-Ai^ti^eiidde neO^ emi wen qpndiedad vk HOB^^ 
sdndoa [Efiaig andOdgcr. CAon. Ber. 103, 788 (1970)]. 

Yi0ld(%} mpCQ TLC(RpeIneat) 

35 2^Lcu-Leu.Ata4X3l3 87 140-141^ 0.50 A 

Z-Lett-Leo-PheOCHj 76 158-159 0.83 J 

IN^jSOj-Lai-LeiipAbii-OC^ 97 >200 0.52 A 

fa-Z^^yltft pyiMa nwmriiiainedtfarougfa hvdiDlvsis (rf the appropriate methyl egtew via 
genexdl^ibiriysispiDcedaR. bte case afN-so^lwi9ltripeptid»ottdQrl ester, leqniv^ 



Yield (%) 




TLC()R{.dnait) 


100 


117-118.5 


0.11 


A 


92 


1QS-10&5 


0.28 


C 






0.55 


G 


79 


77-79 


0.22 


A 






0J2 


C 


99 


^ass 


0.61 


G 


97 


glass 


036 


I 


98 


95-96 






87 


104-114 


0.48 


K 




Oiquid crystal?) 






97.4 


180-195 (decomp) 


038 


I 


94.0 


68-70 


032 


I 
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of methyl cttr was fayiMyzed widi 125 eqpnralemof 1 molar NaQH to fonn die suifonamiife 
sodium salt 





Yieid 




TLC 


(Rf.eluem) 


Z-Leo-Leu-Aba^ffl 


97 






0.69 


I 


Z-Leo-Lea-Rie-OH 


98 


glass 




0.44 


K 


2-N8pS02-LBiHLen-AbihGH 


83 


193>19S(decoo9) 


0.S3 


I 










0.32 


J 



11i6 following detailed exanqila 
10 tolimiticinBiQriDanmi 

EXAMFLEl 

Z*Ala*DL>Ab^OOEt TUscoinixnmdwassyiiftesizedbyaiiiodi^ 
procedme [Chadcs et aL, /. Chem. Soe. Pcidn A 1 139-1 146, (1980)]. To a stintd solntim 
of 2:-Ala-Ala-OH (880 xng, 3 xnmole)» 4«diine%laminq)yridine (15 mg, OJl mmole), and 
1 S pyxiditte (p. 8 mU 10 mmole) in tenhydzofiiian (3 mL) was added ediyl oxaly t chloride (0*7 
inU6xnmole)ataiatesiifiBdenttDimtiaieiefiaxing. Thezmxtuztwasgendyiefluxedford^ 
it The inixtim was treated widiwaier (3 inL) and sdi^ 

SOmin. The mixtuie was ettrected wiA ethyl acetate. The organic extiacts were dried and 
evaporated ID ditaiQ die residue (L45g)« The xesidne was chzotnatogntphed on silica gd and 

20 elated widi 01202 ^ ^ pxoduct, oil (500 mg, 37%); single spot on tic, R{2 » 

0.67 ((3ia3:MeOH « 9: 1); MS* m/e » 451 (M'^'-hl). To a stixred sospensira of die enol ester 
(210nig,0.47innKd)iAanbydsoiisethanol(l mDatioomt emp c mu rewasaddcddKywisea 
sobiicactfsodinmedunide in ofaand until adear yellow sohi^ Theedianolwas 
dien removed and dse residue was treated widteduar. The ednsdndon was washed widi 

25 waiBr,dried» and evaporated to give a residue. This residue was chxomatographed on a silica 
gel and the product was duted with metfayiene chloride. The solvent was retnoved, and the 
pq)ddekeiDesterZ-AlarDLrAla-C02Et was obtained as an send-solid (ISO mg, 92 %); sin^ 
$poKondc,Rna58(CBa3diieOHs5:l);MS.ni/ea351(M-*--i-lX AnaL Calcd f or 
C17H2206N2-1/3 H2O: C. 57.29; ft 6l22; N. 7 Found: C 57 J3: ft 636; N. 8.17. 

30 EXAMPIE2 

2^>AIa-Ala-DL«Ala-C02Et This conqpoand w^ prepared from Z- Ala- Ala-Ala-OH 
using the same piooeduxe as described in Exasq)lel. The product was crystallized from ediyl 
ed«r in 23% yidd; single spot on dc, Rf2 o 031 (OIDsAleCgl » 9;!); mp 143-144 ^ MS, 
m/eo421(Mn AnaL Calcd for C2oH2707N3:C 56.99; ft 6^: R 9.97. F6un±C, 

35 56.96; ft 6.49; N, 9.92. 

EXAMPLES 

Z»Ala*Ala-DL-Abii-C02Et This compound was prepared from Z- Ala- Ala-DL- 
Abtt-OHxn 11% yidd Iqr the proeedure described in Exanqile 1; single spot on dc, Rf2 o 0.60 
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(OnyMtOU = 9:1); np 111-U3 "C: MS, m/e = 436 (M++1). AnaL Calcd. for 
C2lH2907N3-l/3H2P:C 57.13: H. 6.75; N, 931. Fttund: C, 5738; H, 6.82; N, 9.61 

EXAMFI£4 

Z>Ala-Al&»DL-Nv»<:02Et. TWs oonvoond was piepaied ftom Z-AlarHvwOR in 
20% yiddljytheiiwcediiie described liiBami^ 

aCBa^MdOa « 5:1): MS, in/e - 450 (M++1). AaaL Calcd. for C22H31O7N3 H2O: C 
5631: H. 7.11; N. 8.99. Fonnd: C, 56.42; H. 7.08: N. 9.06. 

EXAMFl£5 

Z*AlapPio-DL-A]apC02Et. This ccmipoiBid was prepBredfiwaZ-Ala-Pio-Alap 

ite R|2 - OSS (CaiOs JdteOH " 9: 1); MS, ffl/e = 447 AnaL Cded. for 
C22H2907Nyl« H20: C 57.88: H. 6.62; N. 9.21. Found: C 57.65; H. 6.68; N. 9.17. 

EXAMFL£6 

Z.A]»>Ala-AIa<J>L-Ata-C02Et The ccimpoond was piepaied firanZ-Ala^AtarAla- 
15 Alalia 7»yiddbythepiocednrede8cribedlaBcaniptel;sn»glespiitOT 

(CBOyMdCm - 9:1); mp. 163-165 •€; MS, m/e = 493 (M++1). AnaL Calcd. for 
C23H3208N4-WH20: C 55.08; H. 6.63; N. 11.17. Found: C. 54.85: H. 653; N, 11.14. 

EXAMFLB7 

BZ'DL'PlMOOaEt This ccmpound was piepaied ftom Bz-Fhe^OH in 36% yield 
20 i^ihepiDcedniBdBSciibedinExamiiteUoiL8in8tespot«tIc.R|2=0.6l(C^ 

9:1); MS. n/e - 325 m AnaL Cakd. fbr C19H19Q4N.I/3 H2O: C 68.86; H. 5.98; N, 
4.22. Fbnnd:C. 69.10; B.6i)9:N. 438. 

EXAMPLES 

MeO-Stto-Aia-DL-Ala*C02Me. This compound was pcepawd ftom MeO^Suc- 
25 Ala.Ala<«ln22%yieIdbyttoBaniepiocedB«asdescriWinExamplel,exceptto 
natfaoride in medmnol was Bsed tor end eater hydwlysis. single spot 00 ^ 
(CHaaa^eOH » 9:iy, MS, m/e - 317 (M++1). AnaL Calcd. for C13H20O7N4. W3 1^0: C 
48.44; H, 6j»6; N, 8.69. Fomuk C, 4836: H. 639; N, 8.69. 

EXAMn£9 

30 M8a5oe.Ala-Ato-PW-DL-Alii»4:02Me. This compoend was prepared ftom 

MBO^AIa.AIrf^DL-AlHi<fflin22%yieldbyihBpKWdTO 
foam, single spot on tic, Rfl» 0.66 (CHa3AfcOH= 5:1). AnaL Calcd. for 
C22H3409N4-H2a C. 5133; H. 7.02: N, 10.85. Found: C 51.11; a 7.03; N. 10.88. 

EXAMFL£10 

35 MeaSae.Val-Pro.DL-Phe.C02Me. This compound was laqwied fiwn MeO- 

SBC-Val*o-PheNOH in 42% yi^ by the same procednre as described in Example 8: foam, 
siogle spoton dc, Rfi 037 (CHasAfcOH - 9:1): MS. m/e = 517 (Mn AnaL Calcd. for 
C25H3508N3-2« H20: C 58.96; H, 6.90; N, 7 S3. Fonnd: C 58.92; H, 6.96; N. 7.89. 

EXAMFUBll 
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Bx-DL-Ala-C02-ii*Bii. This conqmmd was iixq)azed from BzrA]a<OH 
yield Iqr the piocedure desofiMd in Ejumvte 1, 
the DakizHWett reacticm and sodium n-btttodu^ 

hydrolysis: colortcss oil, singlo spot on tlc»Rf2 » 0.72 (CHOyMcOH » 9:1); MS. mM » 277 
5 (M+). 

EXAMPLE 12 
B»>DL*Ala-C02BzL This coinpoMd was metwied fiwm 
by the procedigedKmbcd in ExanndeL except diatboOT 
of ethyl oxayl chloride and sodium ben^Ioxide in benzyl atocA^ 
10 hydrolysis; single spot on dcl^ «a69 (CBasrMeOHo 9:1); mp 95-97^ MS, m/e- 312 
(M->-^l). AiiaLCalcdfoCi8Hi704N-l/2H2aQ 67.48; K,S.66;N^ F6aid:C; 
67.78; H, 5J5; N. 4.66. 

EXAMnJB13 

Z-Ala-DL«AIa*C02-n*Bii. This conyonnd was prepai e d from Z-Ala-AIa-OH fa 
IS 14% yield by die procedure described in Example l«excq^ that thbatyloxalyl chloride was 
used in the Dalm- West leaction and sodum n^tttaxide was 

single spot on dc,R{2o 0.45 (CHayJfbQHB 9:1); MS^i^^ AnaLCalcdfor 
C j9H2606N2.iy3 H2O: C 5935; H. 7.00: N. 7.29. Found: C 59.41; H. 7i)3; N, 7.10. 

EXAMPLE 14 

20 Z-Ala-DL-Ala«C02BzL T1iiscompomttlwasprq»iedfiR)mZ-Ala-Ala-OHm36% 

yield by the procedure described in Exanqde Uexcqit that ben^loxalyl chloride was used in 
the Oaldn-Westieacdoa and sodium beoiyloxide fa benzyl alcohol was used toencd ester 
hydros, single spot on de, Rt^^QSS (CHasAfeOH » 9:1); MS, mfe » 413 (M^-i-l). 
AnaLCaled for C22H24O6N2:C64w06;fl 5.87; N. 6.79. Fbnnd: Q 63.79; 5.95; N, 

25 6.72. 

EXAMPLE 15 

Z*Ala«-Ala*DL*Abu-C02BzL This confound was piepai t d fiom Z-Ala*Ala*Abu- 
OHfa 31% yield by die procednie described faExample !• except ttatbett^loaudylchlatide 
was used fa the Dakfa'Wcst reaction and sodium benzybsdde fa bcnr^ alcohol was used for 
30 end ester hydrdysis; single spot on tie* Rf2 « a40 (CHC13:MeOH a 9:1); mp 124-125 %; 
MS. m/e c 498 (M++1). AnaL Calcd. for C26H31O7N3-2/3 C 61.28; a 639; N. 
8.24. Found: C 61.14; H. 6.6S; N. 7.94. 

EXAMPLE 16 

BB-DL«Ala-COOH. The hydrolysis procedure of Tsushima et al. [/. Org. Chan. 
35 49, 1163-1169(1984)] was used. Bz-DI^Ala-CX)2Et(540mg.2.2mmol)wasBddedtoa 
solution of 650 mg of sodium bicaibcmaiB fa an aqueous 50% 2-propanol sohmon (7 J mLof 
H2O and 2-pitvanol) and stilted at 40^ under moogen. After adding ethyl acetate and a 
saline solution to the reaction mixtmt. Ae aqueous layer was separaied and »r^difif^ with 2N 
HQ and exnetfidwidiedqfl acetate. The organic layer was dried over magnesium sulfate and 
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tosd«itM«8ienK»wdiinder«dBi«dpre^ The exude hydrolysis pnxiuct was 

chronBW)graplied<m«iacagdaiiddutedwi^ 

(150n«,3l%);8mglespotontlc.R,*«0^8 

Aiud. Cakd. for CiiHu04N-3/4 HjO: C 56.28; H. 537; N. 5.W. Fboad: C 5<L21; a 
5 5.46: 5.66. 

EXAMFLE17 

Z-Leu-DL-Nva-COOEfc TUs componnd was prepned ftom Z-Lett-NvanOHiB 60 
% yidd \w the pioceduie described fa Ejoanple I ; oil. 

(CHas-AfcOH-aOil). lJMR(CDa3)d:0.91(t.SH).CH3;l^(t,3H>,a%;138(q, 
10 2H),OCH2CH3:l*l0ii.6H),CH2;1.85(i^lH),CH(CH3)2;4J4(in,lH) 
(HiCBCNHCOOCHiHilCONH; 5.12 (d. 3H)NHa«CO)CH2 and OC^^ 

NH;6.71(d.lH)NH;7J6(s,5H)Ph. , . 

Z.Lw-nL-N»a«iole8tBi; ttepxecwsor of Z.lxtt.DL.Nva<XX)Et wasqfi^^ 
fljesaaepwcsdiaoasdescmbedmExanqte I andparifi^ 
15 onespotoatlc. NMR «3)a3)d:a96(t.9H); 1.25 (t.3H); 1.41 (t,2H);lJ4(m,4H); 1.72 
(m. 3H); 2.80 (t, 2H); *20 (q, 2H); 4^ (q, 2H); 5.16 (q, 2H); 5 J3 (s. IH); 737 (m. 5H); 
1L33 (S. IH). 

EXAMPLE 18 

Z«Lai-DL.Pl»^OOEt. Has Movoiiiid was jireiwed ftwn Z>Lai-Fto^ in 30 
20 %yiddlv«teprocediiiedescdbedfaExaiiipiol;oil.oneipotoate 

(CHChateOH»50:l). NMR(CDa3)d: 0.88 (d,9H).OCH2CH3 and (CHsjjCH; 1.35 (q. 
2H). OCH2CH3; 1-56 2H). (CH3)2CHCH2CH: 3.03 (m. IH). (CH3)2CH: 4.32 (m. 
2H). NHCH(C0)CH2; 5.08 (s. 4H) CH2Ph; 5.40 (m. IH) NH; 6.61 (d, IH) NH; 7.31 (s. 

5H) Ph; 735.(5, 5H) Ph. 
25 ^i^L^to.ew>lesiBr.ihBpicoa8orofZJxtt-KLpP^^ 

ttesameiBocediBBasdescribalfaEHii^ilB I andiniri^ 

one spot on lie. NMR (CDQs) d: a86 (t, 3H); 0.99 (t, 3H); 1.24 (t. 3H); 1.40 (t, 3H); 132 
(m. m, 1.83 (m. 2H); 4.23 (m. 4H); 439 (q, 2H); 5.10 (t. 2H); 5.18 (s. IH); 7.26 (m. 5H); 

734 (n. 5^; 8.89 (s. IH). 

3Q EXAMFI219 

Z-LofOL-AIn^COOI^ TMsconvouBd was prepared fiwmZieu-Abo-CMI to 33 
% yield by li»B procedure described m Exaniq>Ic 1 ; oa, one spot on dc, Rf » 0.66 
(CHa3'i^H » 20:1). NMR (CDOs) d: 0.96 (t, 9H). OCH2CH3 and (.CEj)zC& U6 (t, 
3H) CH2CH2CH3; 137 (q. 2H). OCH2CH3; 1.66 (q, 2H), (CH3)2CHCH2<3I ; 2.00 (n. 

35 IH) CH(CH3)2; 4.12 (q, 2mCHCH2CH3; 4.34 (m. IH) NHCH(CONH)CH2CH(CH3)2; 
5.12 (q, 3H) CH2Ph and CONH(Et)CHCOCOO: 5J9 (t, IH) NH; 6.79 (d. IH) NH: 735 (s, 

Z-Leu-DL-Aba'^iol ester, die precursor of Z-LatOL-Abu-COOEt was symhesized by 
itesaiiieprocedBiewdBsciibedfaEwnipIelandpqrifiedbyedunmehroniaio^ 
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one spot M tic NMR (CDCI3) ± Mi iu 6H): 1.12 (u 3H); U4 (u 3H); 1.41 (u 3H): L73 
(m, 4H): 2^6 (q. 2H); 4^ (q, 2H): 431 (m. IH); 4.42 (q, 2H); S.IS (q, 2H); 5^1 (s, IH); 
7.34(nu5H);ll,29(8. IH). 

EXAMPLE 20 

5 Ala-DL•Lys•COOE^Ha• To a solution of N-carbobeazyUu^aianyl-Ne- 

caibobeazyloxylysine (L88 3.9 mmolX 4-dixne%Ia2nmopyTidixie (21 mg, ai7 mmol), and 
pyridine ( 1 .0 12.4 mmol) in TOP (7 mL) was added ediyl oxalyl chloride (0.9 mL, 8.0 
mmoQataiatesnffidenttosiartieflttring, Thend3aorewasiefluxedgcntfyfor3hr«tie8ted 
widiw8tBr(4niLXaiul8dRedv4gQRiiidyatiOQnitBnpeiat^^ TbemtxtocewBS 

10 cauaeted widi cdyl aftrmtR die mganic ffntniriii wae waghed wbSx waiery dried o^er 

andevBpQniedtogiveaDoi^xesidne(lJ6g)« Toa8ol]it&m0rtheenolester(l,56g,17 
nsnol) in anfaydiw ediand was added dxopwise a sdiaion of sodu^ 
room temperamre nntil die solnrion ttmeddcaryePow. Ediancd was removed and die xesidoe 
was dissolved in edgrlaeetate» the ofganiescdtttion was wadiedwidi water, dried over 

15 MgSQ4,and ev ap oiat BdtDgiveaiesidne. Thbxeadae was dm purified by oolvinn 
cfaromamgiaphy and the product was elxued with chloroibnn-ni^hanoL The solvent was 
removed and Z- Ala''DL-Ly$(Z)-0C)2Et was obtained as a hygroscopic powda (328 rag, 16 %). 
smgle spot on dc RfZ » 0 J3 (CHQazMeOH » 9:1); MS, m/e « 542 (M-^^1). 

N-Cari»bcmzoxyalany I-DI^Necarixibenzoj^lysine keto ed^l esier, Z- Ala-OLrLys(^ 

20 CX)2Etp28mg,0^lnnnd)wasdepreieetedwidiliqQidHFeoniai^ 

nda The HF was removed uncter reduced pressure. The residual oil was disscrived in absolute 
edianoL HCI/ethanol was added to the sotedoii, and ethand was rnnoved in vacua The 
residue was washed by decantadon wiA etbia to give a send solid (216 mg, 100 %); single spot 
on de (nrbuianohacedc add.*pyridineil20 » 4: 1:12). 

25 

EXAMPLE 21 

Bz-DL*Lys-COOI^-Ha» This ccmtpound was prepared fiom BzpDL-Lys(2^ 
CCX}Et in 62% yield by die procedure described m Example 20; oi» sp^ 
bu t a noh ace t ic add.-pyridine:H20 » 4:1:1:2). The piecnxstn; B^DL-Lys(Z>COOEt was 
30 prq»rBdfiomBz-Lys(2;><>H in 100% yield by die procedure deso 

ottespotonde,R(2B0.75(CIKl3AteOH8 9:l):MS,mteB440(M^). AnaLCUedfor 
C24H2g06N2*2y3 H2O: C 63.70; R, 653; N. 6.19. Found: C 63.49; H, 631 ; 5.92. 

EXAMPLE 22 

Bz-DL-Arg*COOEMICI. This compound was prepared fiom Bz-DL-Arg(Z)* 
35 COOEt in 99% yieU by die procedure described in Example 20; one spot on tic, Rf^ & 0.7 1 
(a.4)i2tanolacaseacidiviUbie^ Bz-Dl^AxgCZ)- 
(XX)Et was prepared fiom Bz-DL- Aig(;9-OH in 1 9% yield by dus procedure described in 
Exampte2aR^ = 0J8(<Ma3J4eOH-9:l):nip 140-142 K:;MS,mte»468 AnaL 
Calcd. «er C24H28O6N42 C 6133; a 6.02; N. 11.96. Found: C 61.96; H. 6.48; N, 1234. 
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EXAMPLE 23 

H4ay-DL.Ly8^00Efr2Ha This compound was prepared from Mly-DI^ 
Lys(ZKXX3Etto92»yieUbytheproceduiedescrib^ 

bLol3«dc-dd.widinefl2P=4^^^^^^^ Z^y.DI.Ly5(ZKXX)Etwaspicparcdfe»Z. 
GIy.Lys<2)OHfa9%yieIdbytiiei«ocedffledescribcdiaE«^ 
068(CBa3-Ji&OH-5:l);MS,iiite»528(M:++l). * 

EXAMFIB24 

H.Pi»-DL.Lys-C00Efr2HCI. This componnd was prepared ftom Z-Pto-DL- 
LystZKOOEtin lOOayiddlvthepwcedBiedesa^ 

buB„„dauWicaeiiTiyiidiiieH^ ^ft^I^lors<Z)-COC»wa8pj«Bdlhiia 
Z.Ito.I^s(?>OHiiil5«yiddlytfieproeadi»deicriW 

(CBCOMBOH » 9:1); MS, mto 568 (M^+l). 

EXAMPLE 25 

H-Phe.DL-Lys-C00E^2Ba. TOs compoand was prepared ftom Z-Phe-DI^ 
Lys(ZHXK3Etin39% yiddby tteprocedBwdescribedlnEx^ 
bntBiiola««icacid.Tvii^^ Z.Pte4}L.Lys(?K»aEtwasprepBBdfi«nZ. 
Ph^.Ly5(Z)^a8pnwfaoslydescrib«lin9%yidd.R^-0^8(^ 

m/eo482(M+). 

EXAMPLE26 

H-Lett-Ala-DL.LysX00Et-2HCL This compound was prepared ftom Z-Leu^ 
AIa-ia.Lys(Z)<X)OEtin52?&yiddiv«tepioceduredes(!^ 

(n-buancriacaic addrpyridinBTinQ" ^1:13)* 

WjBOrAtoOL.Lys(?9-C30(»waB pn?iaredfitm 

yiddlvitepwvionslydescnlKdDakinWea 

25 MS.inte»609(M^-OCH2CH3). 

EXAMPLE 27 

SlmpteAininoAdd.Di-andTWpeptideBiidEsim(GeiietriPreoa^ Amodified 
DaUn-Westpwwtae was used iq»ries etaU/. Chem.Soe.PeMnU 1139 (1980)1 andis 
iltasBMBdwiilithBsynilwisofZL^OLrPhe-EE. ToB8tined8olutioaofZ-Leo.Phe<H 

30 (6.19 g, l5.0nBnol). 4-dimeiliyIaniinopyiidine (0.183 g; 1.5 mmol) and pyridine (4.75 g, 
4.85 ml. 60 mmol) in tttiahydiofton (45 ml) waiiiied50 was added 
(4J0g,3J2iBU31.5mmol)atawesHffideBtiBiiiitlaieiefUaii^ TheaiixnBewasihBa 
h«wlatageBtfciefIiafcr4h. AtecooKngtoxwimiemperainreiheniaBrewBsireaicdwiA 
«nw(25iiJ)aal8dnBdvi8nimisIyatn»mimp«amrefiw30 Themixnircwas 

35 extM«dwimethylaccta»(150mi)andaftBrsepaiarionoftheQi^ 

was samraied with soM(^a^4)2S04a^dre«tIac«dl2-time5w^^ TT» 
conOrioedoigBmc phases were washed ^limes wiai 75 nJ waiet 2^iaiM wiA 5^ 
Naadecotei«dwiibcaibonanddiied<w«rMgS04. Afterevaporatiottofftesohentflic 
ctnde end eaer (8 J6 g, 98%) was flaslHtaMioBn^ 
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dated withaAcOEt Tliesdvea was evapozmlm vacuo (foiavapoxaiDriax^ 
ester was obtaised as a oO (7 jz g, SS%); single spm on TLC, Rf a A 

Z'LmMvo-EE. Tliiscompcmnd was pxe{>aredfiQmZ-Lea-Nva-OH using the 
piooedme and purified by flash cfaramaiDgrapfay on siHca gd using CKQ^iMeOHB 50:1 v/v 
S asdnenL Yield 93%, single spot on TLCRfO 0.92, CO^JL 

Z-Leu'AburEE. ThisconipoundwaspzepaiedftomZ«Lett-AbaOHia78%yi^ 
general ptoceduxe described above. Purificadon by fla^ofaranatography on silica geL Hoent, 
CHa3:MeaH » S(kl vM single spot on TLCi Rf<- 0.86, A. 

PhCO-Abu^EE. TUs compound was piq»xedfiomniCO*Abu<}H in 26% y^ 
10 the general piocedoze as described above. Parifi^ction by flash chromatography cm silica geL 
Suent CHCI3, stegfle spot on TLC, Rf ° 0.60, M 

{CH3)2!CH{CH2)2^0-ASair^EE. TUsconqxmnd was prepared fiom 
(CH3)^CH(CH2)2CO- Abu^OH in 82% yidd by die general procecfan as described above. 
Purification by flash chromatography on silica geL Eta 
15 0.72, C. 

(CHjCH2CH2)2CH CO^AbUrEE. His confound was prepared 6om 
(CH2CH2CH2)2CH CO^ Abn^H in 1 00% yield by the gcMfal procedure described above. 
Pttrificadoa by flash cfaromatDgr^rfiy on silica geL ElnentAcQEt, single spot cmllJCRfa 
0.78, C; 0.81, K. 

20 Ph(CH2)^0'AbU'EE. This conqxmd was pttpjutd from Ph(CH2)gC0- Alm-OH in 

86% yield by the general procedure described above. Purificadoaby flashchromatogtqdiyon 
sOicagel. EluentAcOEt Single spot on TLCRf«a74,C 

Z'Leu^-Cl-Phe^EE. Tins compound was prepared fipom Z-Leu-4-a-Phc-OH in 69% 
yidd by the general proieedure described aiiove. Purification by flash chromatograiAy on silica 
25 geL ElnentAeOEt, single spotmTLC Rf a 0.77, C;a78,K. 

Z'Leu^Lat'AburEE* This componiui was piepaied from 2^Leu«Lett- Abu-OH in 62% 
yidd by the goxexal procedure described above. Purification by flash doomaiogrqphy on silica 
geL Figme ni' Caa^MdOH » 50:1 v/v. Single spot on TLC R^ » 0.89, A; 0.75, M. 

Z-LeiihLa^he-EE. TUs eonqxiund was prepared fiom Z-Lea-Leu«FheOH in 60% 
30 yield by die gpMiaip«Maednge described above. Purification by flariichrMiaioyaphy on silica 
geL BuentCHCl3:MeOH» 50:1 v/v. Single spot on TLC, Rf» 0.80, K; 0.70. M 

2-NapS02'l^i^^^b^'^^ This compound was pre|»ed from 
2^NapSO^-Leu*Abn-OH in 73% yidd by dm general procedure des c ribe d above. Purification 
by flash chxomatograidiy on silica geL EtuentAcOEt, single spot 00 TLC Rf« 0.7 1,K;0J4, 
35 C. 

2'N(^02'i^'l^^'Ab^^^^* This compound was prepared from 
2-Na^O^-Leu-Leu-Abu-OH in 74% yield by die geneml procedure described above. 
Puiificadffix by flash chromamgraphy on silica geL Buent AcOEt: AoOH » 200:1 v/v. Single 
spot on TLC Rf» 0.69. K. 
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2MLcDjnie4:OOEt SiMgUAmiiioaMDi-mdTr^eptide-*eaes$en (General 
Proeatm). To a stiiied solutkm of 8 J3 g (15.0 mmol) of Z-Le»-Fbe-EE in 40 mi anbydroos 
etbasol at room tempoatniB was added diqpwtse a soluticm of sodium edioxide (0204 g; 3.0 
nmioOinZOLOmlanivdnnaetliaiioL Hie oolcv of the teacdoamixtuxe change fiomcolofiss 
5 erpateydlowtodcq»ydIoworomigBdflpendentonendi<sw. Una the leaedoa mixture 
was Mined at xoom tenvoannB to 4^ hoBia, die edund wai dMD 

caserfdKtd^)q»ide). Theedier(ediyis»aiB)sobidonwaswashedwidi2x7SmiH20,2x 
75 tpI m M , N»<^, ieetHaneA wiA carbon and dried owfMgSO^. After ev^ontion of 
10 soiveat,diecnideim)daet6J]9g99.7%)wasflashehioDatD8iqliedOT 

caCUzMeOH-SlklvAr. Evapofatioa«faolv«ntgi«BpaiBZ4jeQ-Ph»OOQBt(4ang: 
S8jO%)asaddckoiL Siiigiespot<m'nJC.Rf°0^ A:a47.M. Mia8sapeeinmi,FB-MS 
[(M+1VZ3b469. 

EXAMFLE28 

15 24iflii44va4^00EL This was piepaiedhjr die preceding geBenipraeedine. 

Pmificadcn by flash chiamatQgtapfayoii silica gel. duentCBOj^ 
86^tU*coterie8SoiI,8ingle»poton1LCRf-0.49,A:a37,M Massspeetnm 

FB-MS[ahI^lVZ|B42l. 

EXAMPLE 29 

20 Z-Len-Abu*COOEt. Hiis was prepared by the preceding general proeedure. 

Psrification by flash cfarwnatogia^ OB silica gd. duent CHCI3, y^ 
yeOow oil. single spot on 1LC.Rfsa66b A. Mass spectrum. a-M5[(M+l)/Z]«4(r7. 

EXAMFI£30 

PbCO*Abu*CC)OEL Hiis was pc^nied by diepteceding general procedure. 
25 Purification Iqrflash chtomaiogr^l^ on sOica gel. ehientGHOjrMieOHe 50:1 v/v. 

83%, oil, single spot on TLCBf^O^M Mass speeinni.MyZ 263 (M^;a-M5. 264 

EXAMPLE 31 

(CH3)2CH(CB2)2CO>Aba>COOEt. Hds was prepared by die preceding generd 
30 procedure. Puificatum by flash ctarornatogEqiby on silica gel. ebientAcOEt.yidd 43%, dl. 
single spotonlLCRf- 0.56, C Mass specBumH-MSMyZ 257 0^: FB-MS, [(M+IVZl 
o2S8. 

EXAMPLE 32 

CH3CH2CH)2CHCO*Abu-COOEt This was prepared by die preceding general 
35 procedure. Pnnficadon by flash chtomaiography on silica ^eiuestCBCI3d^fB0HB 50:1 
v/v.ddck, yellowish oiLyidd 66%, single spot on TLC, Rf a 0.80, C:a66,M. Mass 

spectrum EI-MS M^« 285 (M^); Q-MS. [(M+IVZI - 286. 

EXAMFI£33 
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Pli(CH2) jCO>Abu>C0OEL lUs was prepaitd by the preceding general 
proeedmc PorifisaiiimlqrfbuhetaraoiangiqibyQo silica gd,dumC3ICI^^^ 
vAr.yteld (4%, pale yellow oil. single spot OB 1LCRf» 029, M. Mas8 8peciiaaEI>MS 
M/Z- 347 (Kr).FB.MS. [(M^-IVZI « 348. 
5 EXAMFLE34 

Z>Leu-4-CI-P]iei<X)0Et This was prepared by the preceding general procedme. 
PBrifieadon by flash ehmnaagrqriv 00 rilica gd, dnem AcQEt, yieU 1009^ 
sin^spotoDlLCRfoOJUC MaustmnmPB-MSWZmSQOQ^. 

EXAMPLE 35 

10 Z-Lea>Lcu-Abii-COOEt Ibis was prepared by the preceding gaeralprocedme. 

Piirificadcm Iqr flash ehioniatog[q|)fay on silica gel, elueu CHO^iMeOH e 

792%. vaydiiek,cdodess ml single spot on TLCtRfO 0.28. M Mass spectnun FB-MS, 
((M-flVZ|o52a 

EXAMPLE 36 

15 Z-Leii-Lei«nie^OOEt Ihto was fnepared by the pieceiSng goNnl ptocedne. 

Ponfiisibn by flash duomaiognidqr on silira gdL ehm CHCl3MeOH a 
33%, oil. single spot <m1lJCRf-0L56bM. Mass speanun.FB-MS,[(M-i>lVZ3> 582. 

EXAMPLE 37 

2-N«pS02-Uu-Abii-COOEt Thb was prepaied by the preeedfaig general 
20 pocednre. Pnrificaiionbyflashehraiiiatt«ia^on8flie»gel,elB^ 

v/v. yield 38%. thidc oil. single spot on TLC. Rf - 0.71. K: 034. A. Mass speetram FBAfS, 
[(M+l)/Z|-463. 

EXAMPLE 38 

2>NapS02-Lcii-L«t-AlNi-COOEt Hiis was piqwcd by the preceding general 
25 procedme. PBxineationbyflashcfaxTnnatogiqifay (miilicagd,ebient AcG 

v/v. yield 61%. semi-Mlid. single spot on TLCRf- 0.07, K. Mass spectnm FB4^, 
[(M4-l)/3gB576. 

EXAMPLE 39 

Z-Len-Mfll<;02Et. TUs oon^onnd was prepared by the above proeednre. Yellow 

30 oil.siiigIe8potonTIARf-0J2(CHCl3:CT3O!W0:lXyleU46%((h»n^ 
(FAfi)454(mi>l). 

EXAMFLE40 

Z*Lea>NLeii^02EL This conqionnd was prepared by die above proeednre. Fale 
yellow oa. single spot on UC Rf - 0 J7 (CHC33:CH30H = 50:1). yield 53% (from 
35 dipepdde), MS (FAB) 434 (m*l). 

EXAMFLE41 

SynAesis of n-ButylOxafyl Chloride. TWswaspreiwredby aliteramreproccdaiB 
[Wanen and Males, /. Chnmua. 64, 219-222 (1972)]. N-Bnomol (0.1 moL 7.41 g) was 
addeddropwiseiDOxalyl chloride (015 moL63Jg)at-10«C After the addition was 
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cofflitoed. ttexeactioa aiixtiae*^ 
(9U8Bid.9l%)aflteptodBctii4miylOMlyleUori^ 

Z-LHk-Fhe^Z^i^ This compouml was prepared teem Z-Leo-PheOH and buiyl 
axalylcWoiidefe43%yiddlvitepiocediiredescx^ 
5 exccqjttiiatbaiyloJOtfylditeridBwasiisedin 

btj^torideinbatanolwasMfidforendesterbydiQly^ Single n« on UCRf-O^ 
(OHXrCaLOH-SO:!) MS(PAB)nife-4W(aM.l).*HNMR(CDCl3)6Ic. 
^ ^ EXAMPiE42 

Z.Len-Abu-C02Bu. TO« compoinid was piepawd by the above procednre. Sin^ 
10 spa<aTIjCRf=O^(CHn3;CH3aH»50:l).yWd-3(».paley«i^ 

in/eo43S O^^-IX ^HNMR(a)Cl3) ok. 

EXAMFI£43 

SymhaittfBeaijlOjaifylChlofide. Beniylaleoliol(p.l5n»L 16 g) wadded 
dwpwisetDoao^ylclltaidB(p.75a^oL95g)at^lO"C After the addition was complete, the 

15 teacdonwasstinedfor20nnn.atrA*Thecwessoxalylc*^ 

TTien the fflixtare was dlstiDfid under vacuo, giving 26 g (P. 12 moL 86%^ 

chloride, bp. 110-112 (P.6 nnn-Hg). H^NMR (CDCSj) 7.39 ft, 5H), 533 (s. 2H). 

Z-Lea-Phe-COjBri. This compound was prepared bom Z-Lcn-P!i©<HI ad 
benzyl ortlylchtoildein 17% yield lytheptocedniedesafljcd in the syntiicsB 

20 ZL»fl»a)2Et. except that ben?yloxaIyl chloride was usri 

aiuisaEumbenzyloxidcinhenzylalcoholwasusedfiarenoIestBrhydroIyns. Singlespoton 
TLCRf- 0.63 (CHa3:CH50H« 50:1). Pale yellow solid, mp 117-1 19 "C MS(FAB)ate 
«532(m+l).H^NMRok. 

EXAMFLB44 

25 Z-LeuhAbttXMjBzl. This compound was prepared by d» above procedure. 

(m<i>l}. yield" 26%. 

EXAMFLE45 

M^PliB^OOaDipeptideKetoacids(qeneialP»cedHre>. To a stined solution 
30 rf0J3ga.l3nnnonZ-U«»-Phe<XX5Etta6.0mlniethaiioIwasaddedl.27niiaJ7mnio^ 
iMNaOH. TheeolerofthereacdonniixnBetnnieddaikydlowandasmanamoHiitirfsdlid 
Jasdeposiied. The reaction was ran at room temperamre and progress of the hydrofysis wis 
checkedonTUC. Ate 24 h. no maw wbstiate was detected. Tbeteaetionmixnaewai 
cUBedmone Ice balhat5'CMidiflBd with lMTOiDpH-3andera«aBd with AcOEt 
35 30id.). Theoiganicexiractwetewashedwidi2x50nilH2Oandifnecc8sary,decoloii2Bd 
wiih carbon and dried over hagSO^. After evapoiadon of the solvent (xoavapoHtor), the 
iBsldue(thickoiI)weietittnatBdwith2x25mln-hexaneanddriedhivacuo. Yield0.39g 
C78%)ofcotorie8S.verythickoiL 'ILCfflainspotatRf=.0.24itraoeofimpHrityatRf- 
0.78. L Mass speetmn. Rhtfl)^ -441, 
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EXAMnJE46 

Z4«cii>Aba>C00H. 11iisooinpQoiidw8S]irq«itdfiQmZ-L-Lea-Aba-COOEtin 
83« yidd by lbs general pDcedme as desedbed above: TLC naia 
ifflpniiyatRf»0.73.L Manipeetniiii.FB-MS[(M-i-l)/23»379. 
S Exaniiile47 

Z*Lai>Phei£ONH.Et. To a sdned solntion of Z-Lea-Pbe^H (20 g, 48 J minole), 
4-diineitayIandaopjnidmB (0587 g. 48 mmoteM pyridine (15.7 ml, 194 mmcdc) in 
aniqidraas 1HP (100 od) wn added eitayl oxalyl ebloride (1 1.4 
wfrk itai t to inidate tefladgg. Tbe mixnixe was geeadyieflaxed for 4 hours, cooled to room 
10 ieuit«iiiiuie. and «nuBr (80 nl) was added. The reaction ndxtiire was sdircdvigonHBly for 30 
nin,andexineiedwid>ediylBoeiateOxl00nil)i TbecomUiiedaganielsyerawcrewaabed 
widi water a X 100 odX saairaiBd sodiiimcUoiidc a X 100 od), decQloriaed wi^ 
caitKU, dxied over magnesimsuliBte, and concentrated, leaving ad 

Cbianiaiogta(% a silica gd cotamn widi CHayCHjOH (50:1 v/v) afE^^ 
15 53 %) of Z-Un-flie<n<desier. Tin iHodna was a yellow oil Single qiotw 

(C3K3.3/CH3OH50:l). NMR(CDa3)ok. 

To a sdned pale ydlow soludon of die Z-Leu-Phe-enolesier (14.63 g, 25.73 minole) in 

anbydioBS edianol (50 ml) was added a soludon of sodium edioxide 0). 177 g, 2.6 mn»le) in 

edmndCSml). The ohbibb solution was sdned ftg 3 boars at room ttnymim^ then the 
20 etfaanol was evaporated and die residBc was tteated widi ediyl etiar (300nil). The edier layer 

was wasbed widi water (2 X 100 ml). satuntBd sodium chloride (2 X 100 mix dried over 
magnesium sulfate, and co nc e ntrat ed, tearing a wange oil Gfaromaiographyonasilicagd 
column widi GHQs/CHjOH (50:1 v/v) affioided 7.76 g (y » 64 %) of d» o-ketoester Z-Len- 
Pbe-OOCKL The prodnct was a yellow dL Single spot on ILQRf- 0.44 (CHas/CHsOH 

25 50:1). NMR (0X33) ot MS (FAB..caled. for C26H32N2O6: 468.6). m/^ » 469 (Mf 1). 

The a«aiboi7i group of Z-I^neCOOEt was protected by fbOowi^ A 
solttdon of Z-Uu-Pfae<COOEt (1 g. 113 mmole) in 5 ml of CH2q2 if rtr ri 1,2- 
edunediddol (0214 ml, 2.55 mmole). followed by OJ ml of boion triflnoride edieiate. The 
solution was Bdnedoverai^atiDoratesqienmte. WaiBr(20ml)andediyledieraOml)wBe 

30 added The oigadc layer was seppiBd. wasbed widi water (2x10 ml). samiaiBd sodium 

chloride a X 10 aid), dried oi« magnesinm snlfiue, and ev^ofated to affonl 098 g Or » 84 «^ 
yellow semisdid. 

Ihe protected O'ketoester (0.98 g, L8 mmole) was dissolved in edianoI (5 ml), cooled 
to 0-5 in a ice badi, and edqflamine was bubbkd daough die solution nndl 2.43 g (54 
35 nnote) had been added. Theieactioninixnae was allowed to warm loioomiBnqwatHir 
slowly, and sdned overnight The tnixmre was filtered, a white precipifflte was lemoved. 
leaving a yellow sendsoM Ouomatogiaphy 00 a silica gel cdwnn widi C3ICl3/CH3C»i (301 
v/v) affoid 0.63 g (y - 75 %) of Z4jen'Phe<X)NH-Et. The piodun was a pale yellow solid. 
Singte spot on TLC; Rf - O60 (CHQs/CHsOH 20:1): mp 145-147 "C AaaL ealed. for 
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C,6H33N3O5.4«.56;C66.79;H.7ai;N.8.99;fo-nd:C6«9;a7.09;N.^^^^ 

^^^^^^ffBa3CH3OH50:l):lnpl5^153•^And.cal^ 

,Sl(PDa3)ok. MS(PAB)H.te-482(^^^). 

Example 49 

MS a?AB) n/e = QA+D' 
M MS(FAB)iii*-496(M+l). 

ExanpIeSl 

Z-Uu-Ph-CONH-BiL TO,cc«qKwndwas5,nil««^ fi«tt 
ke«-swandbeo2yl«ninein40« 

e^nxHatcdleavingaycnowsolii Ch«wal«««phyonadli«gd«h^ 

^S^30:l);inpl«).162-C AnaLcalcA for C31H35N3OS: 529.61; C70J0;a 
30 SI^^C^704B;a6.67;N.7.99.NMR(aXn3)<^^«(F^^ 



Exaiiqile52 



35 



Z.Leu.PIie.CONH^CH2)2Fli. TW" compound v«s synthesized fti^ the 
C3.^3^: 543.66; C 70.70; H. 6.86; N. 7.73. Found: C. 70J4; H. 6.88; N. 7.74. 



NMR (CDQs) ok. MS (FAB) w/e - 544 (M+l). 

" -'^53 
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Z>Leu*Abu*CONII<Et This compound was synthesized from protKted a> 
kaoesttr derived firtmiZ-IxihAlnhODjEt and eayiamiBe in 64 ftyiddl^ 
described in Example 47. Singlespoian1LCRfsa36(CIia3/CH3(»lS0:l):mp 130-132 
"C AnaL calcd. fQrC2iH3iN305: 405.45: C, 62.20: a 7.71: N, ia36. Fband: C, 61.92: 
S H. 7.62: N. ia31. NMR (€003) ok. MS (FAB) m/e o 406 (Mt-1). 

Example 54 

Z-Lai-Abii4:0NH4iPr. This comocnnd was sv nthftrirwt ftam the eo mm ^ ^ ^i^ fng 
praiBCied a^ESoester ami prqylaminB in 47 % yidd the 

47. SingIe«potoo'nx:.Rf*i0JS(CHa3/CH3OH50:l):m|il34-135°C. AaaLcakd-to 
10 C22H33N3O5: 419.50: C 62.98: H, 7.93: N, 10.01 Foimd: C 62.84: H. 7.97; N, 9.94. 
NMR (0X13) ok. MS(FAB)m/e-420(M-hl). 

Exaa^leSS 

Z4.at>Alni-C0NH*iiBu. This compoand was syndiesiaed &<an the corresponding 
poiBeteda'kaiie«iBraiidliiiylaiiiiiiaiB4a«yteMliytliap^ ^ 

15 Single spot «iTIjC.Rf a 0.54 (CHa3/CH30H 50:1): mp 135-136 oc AnaL calcd. fbr 
C23H35N3OS: 433^3: C 63.71: H. 8.13: N. 9.69. Found: C, 63.48; H. 8.07; N. 9.67. 
NMR (0303) ok. MS (FAB) m/e » 434 (M^-l). 

S^LohAlni-CONH-iBiii Hds oampomd was syniiietizBd fipom the conespoading 
20 protected OrkBUestff and isobuQrlamine in 65 %yidd by die pracednie described in ExaB^ 
47. Singlespoton'ILCRf»OJZ5(Oia3/Ol30H50:l);mpl33-I3S"C. AnaL calcd. for 
C23H35N3O5: 433.52; C 63.72; H, 8.14: N. 9.69. Fbund: C. 63.46; H. 8.10: N, 9.60. 
NMR (OX33) oL MS (FAB) m/e » 434 (M.«. 1). 

E>awplB57 

25 Z-Len>Abu-CONH-Bd. TUs conqwuBd was syndiesized ftom die eonesponduig 

protected cc^oeioester and ben^lamine in 29 % yield by die pocedure desaibed in Exam^ 
51. Single spoton TLC. Rf = 0.56 (OK33/OI3OH 30:1): mp 140-141 °C. AnaL calcd. for 
C26H33N3O5: 4«7.54: C 66.79: H. 7.11: N. 8.99. Fbund: C, 66.65; H, 7.07; N, 8.93. 
NMR (0X33) (dc MS (FAB) m/e - 468 (M^i-l). 

30 ExampiBiS 

Z-Lcn-Abu>CONH-(CH2)2Pl>* "This oompouid was synthesized from die 
con gpomlin g laotecied Opketoesier and phenediylamine in 51 %yieIdbydiepiocedme 
described hi Example 51. Single spot on TLC Rf » 0.44 (CHd^/CHiOH 30:1 ): ny 156-157 
«C. AnaL calcd. for C27H35N305:481J9:C, 67.34: H. 733: N, 8.72. Found: C. 67.38; 

35 H. 7J3: N. 8.78. NMR (0303) ^ ^ (FAB) m/e » 482 (M+1). 

Exaiq)ie59 

Z.Leu.Abu-C0NH.(CH2)3-N(CH2CH2)2O. This compound was symhesized 
from protected a-ketoesier and 4(3-aminopn3pyl)moiphoUne in 33 % yield by die pioeedute 
described in Example 47. AftsrieactiQg overnight, ediyl acetate (80 ml) was added. The 
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ndxniiewasffliB«dto«iB(wa«*tepe^^ »tadcm was washed wiAwaw (3x20 
nfly,iaiiiiatedsodtochloiideOx20inl\airidiiedow Thesotatioa 
wascvaporatHileavHigaydtowoiL ChwnwBgnqihyonasflicagelcohiinnwitb 
Cm^30H(10:lv/v)afltededaycltow8craisoUd,wli^ 

5 acaa^te»nBiool)tainai«toyd^ 

10:I).|npl25-126«C AIaLcaIc4&rC26H46^f406: 504.63: C. 61.88; H. 7.99; N. lua 
F«aid:C6lj69;H.7.95;N.UX)7. NMR(C33a3)ok. MS(FAB)iii/c-505<M+l). 

Exant{dc60 

Z.Leu-Abii-CONH.(CH2)7CH3. TWs compound was synthesiaed fiom the 
10 coneapondiiigpwiBctedtt-kflOMKB^ 

in&«n|daSl. ftwaswhtes6Hd. Single v«oa TIT. Bf. 055 (qHaa/CHjOH 30:1); inp 
134-135«C ABaLcatal.ferC27H43N305:489.66;C. 66.23; H. 8.85; N, 8^. Fband:C 
66.19: a 8J1:N. 8.61. NMR (€3X33) ok. M5(FAB)in/6-490(M+l). 

EaanipleCl 

15 Z.Leu-Abii^ONH-(CH2)20H. TUs compound was symtesized ftom tte 

coiespondingptottCBdo^toiDemaiideihanol^ 

inExa«pte59. The pwdnct was a wWte sticky solid. Single spot ealLCRf- 042 
(CHCl^OIaOH 10:1): mp 15M53 "C. Anal: calcd. for C21H31N3O6: 421.49: C 59.84; H. 
7.41: N. 9.97. ItouiKfcC. 59.11; H. 7.44; N.9.8L NMR(CDa3)ofc. MS (FAB) m/e - 422 

20 (M4-1). 

EHni|ito62 

Z-Un^Abu.CONH.(CH2)20(CH2)20H. Hus compound was syndiesized 
fiomtl«coitespondingpn)«ciedo^keiDe$tBrand2K2-aminoediox^ ia 34 %yicldby 
theprocedn»desciibedinExampIe59. Tlie product was white sticky solid. Singlespoton 
25 TLC.Rf=0 42 (CHa3/CH30H 10:1); mp 103-105 "C Anal^calcdferCasHasNsOr. 
465J5;C.5934;a7.58;N.9X»3. Rwn± C 59.23; E 738; N. 9.01. NMR(CDa3)6k. 
MS (FAB) m/e » 466 (M+1). 

Exaixq>Ie63 

Z-Lett.Abu^ONH-(CH2)l7CH3. TTiis compound was symhesiied ftom the 
30 coBwpondingpiotectedo4etoesterandociadBcyIamineinU%yiehllv*epn^^ 
desciibcdinExampIeSl. TTieprodnctwasapaleyellowsoad. Single spotonUCSf « 
034(CHa3CH3OH30:l):mpl34-136«C AnaUcataL to C37H63N3O5: 629.92; C 
7055; H. 10i)8; N. 6.67. Rwnd: C 70.7X; H. 1014; N. 6.75. NMR (CDQs) ok. MS 
(FAB) mte o 630.2 (M+I). 

Exafflple64 

Z-Uu-Abu.CONH-CH2-C«H3(OCH3)2. TTiis compound was symhesiad ftom 
theconesponding protected o*BtDestBr and S^KtoethoKybcnzytamto Wyiddlydie 
ptocedBrede8cribediaExample51. The pmdact was ydtow sticky solid. Snglespoton 
•njC.»f-0^{CHa3«H3OH30:l);iBp 153-155 "C AnaJ.:cakd.forC2gH37N307: 
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527.62; C 63.74; H. 7.07; N. 7.96. Fona± C 63.66: H. 7.09: N. 7.91 NMR (0x33) 
MS (FAB) in/to a 528.8 (M+i). 

Z-Lal•AbII•CO^fH-CH2-C4H4N. This compoand was 8ymfaesi»d fkom Oe 
5 ctBRsponfiiigpiMBetBdataoester 

piDuediuB d escrih e d in RnmiplB 59. Hie piDdoet was greenish yellow solid. Singlespoton 
HjC Rf a 055 (CHQaCHsOH 10:1): mp 124-126 "C Anal: calcd. fbrC25H32N405: 
468J5; Q 6408: K. &88; N. 11.96. Fbiiii± C, 63.88; B, 6.87: N. 11.96. NMR (CDCI3) 
ok. MS ^AB) m/e -469 (M«-l). 

0 

. , ItisobviffiudmibosesUUedinteaRm^malKiDadificaiicmBiDdaii^^ 

wiifatm ^ncting fiom die ^lirit <rf the invention or ihe soqc of nbj^ 
eqnivileBis. 
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TableL bhibitiTOofserinepioiBascslypeptUeke^^ 



Conqxiiiiids 



HL£ 



KKmM) 



FEE Cath^G Chyisotzypsin 



Bz-DLrAb-OOOH 

Bz.DL.Ala<;OOCH2-C6H4-Ci^ (P»«) 
Z-A]a-l^AIa<:oaEt 

Z-MaJffriUftCOQBtl 
^fIBO-STlo-Ala•DLrAIa•€OQ^fe 
Z-A]arAlari:^AlarOCX>Et 
Z-A]arA]arDUfvfrOOO& 
Z-A]fr>Ro43L'AI»OOOEt 

Z-A]8>Ala-K/-Abtt-C00Bzl 
Z-AIa-Ala-OL-Abii.COCXai2-C6H4-CF3 

(paca) 

MeO-SttO-Val-Ao4»/Fll»^CX3MB 
MeO^oe-AlarAiarRO'DL-Abo^OOMiB 



58 



0^ 



640 
3100 
19 
260 
81C . 

100 
250 
46 
4706 

032 
2.8 
0.12 
0.09 
0.08 



0.3 
0.42 



590 

3200 

23 

NlJ> 
lie 

210 
80 

11 
520C 
0.65 
036 
2.4 
0.15 
0.08 
0.33 



0.14 
0.93 



l.l 



•1.26 



ainhiWtionconstaiitswwineasu«din0.m 
25'C 

bjjo inUbiiion. 
qifoneompetitivcinhibilion. 
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TableDL inhibhton of cysteine jmwases by peptide 



KiOiM) 



CBtb6panBl> CalpamlP CaipainllP 



Z-Ua-AbiKCOOEt 

Z-Loir-NIe^XXSEt 
BzrDL-Ffae<30GiEt 
Z-Phe-Dl/-PhB-COOEt 
^Fhe-DL-Ala-CCm 

^^AlarDL-AbOrCCX^ 

Z-AIarAlarDL-Aba-COOBd 

Z-A!a-AIa-DLrNva<XX}Et 

Z-AIarFtt>-DL-A]»GOQEt 

jifcO-Suo-Val-fto-BL^heCOGMB 

Me0^tto-A]»>Alft-FR>-Abtt-OCX)Me 



0.04 0.4 
0.23 0.4 
0.12 0.18 



500* 


64 


1.8 


0.1 


3.6 


3.2 


1.S 


2.2 


0.9 


10 


30 


60 


30 


0.1 


26 


66 


1.1 


0.1 


2.9* 




2.1 


10.0 


0.7 


6.0 



200 

SO 200 



100 



^bWoncoiiaaiiBwerenieasuiediiiaOSMTrto^ 
EiyrA,5inMcy«eiiiB(|te8hIyprei«eA Na.BeIl20y^AIg.A^fi:«« 

iiiictf SIS ft sobststfc* 

bfahlbiiion coiBtants v«en««ui«lia 88 inMKH:^. 12 mM Na^HPCK pH 6.0 buffer . 
contaiiimgl.33iaMEDTA.L7iiiMcysiBine(ftesl^ Z-Aig-Aig-AFC 

was used as a substxats. _ 
qarihitionaaisiaiiBweiBiiieasii^ 

10 mM p-BwcaptDettenol. andat25 •C Suc-Uu-Tyr-AMC was used as a substtaie. 
<!toJribitic«coi«ai«s wensmeastiredinSO buffer . containing 20 mM 

EOTA,5n!Mcy«8ine.9%Me2Saai>dat25'C NO-Benzoyl-Aig-NAwasusedasaaibstiaie. 
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Whatisdaiiiwlis: 

I. A componnd of diB ftwnwla: 

Mi-AA-NH<2m2-CCMX)-NR3R4 
or a phatmaceoticalfy acceptable salt, wherein 
5 Ml teptsents H, mz-CO-, NH2-CS-, N«2-S02-, X-NH<X).. XiN-CO-, 

X-m-CS-, X2N-CS-, X-NH-SO^, X2N-S02-. X-CO-, X-CS-. X-S02-, X<MX>., or 
X-OCS-; 

X is sdeeted finm die group cm«i8tin8 of Ci.io aDQrl, Ci.io flnoroalkyl, Ci-iQ alkyl 
snteiitiued widi J. Ci-io fliunoaBEyl snbabnied wiA J. l-admaniyl, 9-flwnnyl. ph a^, 
10 phenyl sttbstimted with K.i>l>aafl disnbstitnted wift K.riienvl nhDhgtitmed u^w. g, n^ jft^ . 
n9h%l substitnted widi K. naphtfayl disubstitoted with naphtl^l tii^ 
Cmo B&yl with an attached lAeityl ffoap, Cmo aDgrl widi two auadied phenyl gfoops, Ci. 

10 allQrl with an attached 0ien^ gnnp sobstiouBd widi S. Ci.io all^l widi two attached 
ptaqfl graq» sobstitnied with K, Ci.io aDgrl with an aoaehed phenoxy poop, and Ci.io 
15 allqrlwitfaanatiachedphaioKygtoiq»guhrtmtedwidiKoaiheiteao>ygtoiq); 

J b selected fioin the giDop consisting of halogen, COOH, OH, CN, NQ2. NE^ Q. 
10 alkoxy. Cmo alkylaniine. C2.12 diaOvlamhie. Cmq alkyUKX)-. Cmq alkylO^ 
NH-. andCi.ioaOgrl^; 

K is sdecied fiom the ffwp consisting of halo^ Cuo attyl, Ci.io perflnaoalkyl, 
20 Ci.io alkaxy, NO2, CN. OT. CO2H, mmo» Cmo aOsyUunino* Ci.i2 dialkyUunino. Ci- 
Cio acyU and Ci.io alkoxy-CO, and Ci.|o aH^l-S-; 

AA is a side chain blocked or unblocked amino add widi the L configuration, D 
configuration, or no chliality at d» OHarton sdecied fiom d» group con^ 
valinr . Irarine , isoteudne. prdine, tne t hi on i ne . mednonine sulfoxide, phenylalanine. 
25 tiyptophan,gIydne. serine. dBrBeninB,qrsidne.Qfiosine.a^aagi^ 

glBBMie add, lysine, argfariae. higtidni» phenylglycine. betMlaiiimL noriaiehw. «n ^i^ 
a^-^minobnyiic add. qsOon- amin oc ataoi c add. dirullinB. hydmxypmifae, nmathh» 
homoatgfadne, saicosine. indoline 2-caiboicylic acid, l^tteddfaecarfaaxyiie pip^wA. 

add (2-p9eridinB caitexylie addX O-mediylserine. O-ediylseiine, S-mediylcys^ 
30 ediylcy8irinB,Steylcy8iBine,NH2CH(CH2CHEt2HX)Oaalp^^ 

NH2<H(CH2-l-Bapdvl).COCH, NH2<3J(CH2-2-napdiyl).COOH. NH2-CH(CH2- 
cyclohexylKXX)H.NH2CH<aJ2-cydopeotyl)-COOH.NH2^M(^ 
NH2-CH(CH2<yclopropylKXX)H. tiifluorolendne. and '^fhfOTlnirinr 

R2 is selected from die group consisting of Ci.g branched and unbranchcd alkyl, Ci^ 
35 branched and unbtanchedcydiKd alkyl. and Ci,8teaochcd and unbianchedfluoioallQrl; 

R3 and R4 are selected independently fiom die group consisting of H, C1.20 aDcyl. Ci. 
20 cydiKd alkyl, C1.20 alkyl widi a phenyl group attadnd to die C1.20 attyl. C1.20 tydized 
alkyl widi an attached phenyl group, C1.20 aDtyl whh an attached phenyl group sobstiutel 
widi K. C 1.20 alkyl witii an attached phenyl group disnbsdtwed wiA K. Ci .20 attyl wtdi an 
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anebedFtenyl group risubataiedwiih K. C1.20 cycBwl alkyl wiih an attached phenyl 
group snbatotcd with K. Cuoalkyl with amoipholioB [-NCCHiCHtPI ring attadied 

through mtrogea to tte alkyU Ci40 "11^1 »P^*^« °^ 
the alkyU C1.10 alkyl wilhapyiroliclineiiiig aaa^ 

5 aikylwitbanCHgroupaitachedlothealkyU-CHiCHiQCHiC^Q^ 

4i?yridyl gioop, Cuo wiih an attached 3-pyn^ gioi^Cua with an attaehsd 

NH-CBE2CH2-<3-inciolyD. 
2. Aoomqioiindofdiefiaatuda: 
10 Mi«AA2-AAi<X>NR3R4 
or a jdianaaceotically accqnablesalt, whodn 

Ml xepMenls H. Nm-CO-, NIfe<S> NHi^-. X-NH^, X2N-C0., 
X-NIWS-. X^-CS.. XOT-S02-, X2N-SO2-, X-CO. X^S-, X^0^. X-CWX).. or X- 
0-CS-: 

IS X is sdeeted from the groop consisting of CuiO alkyl, Ci-iofhioroaUEyUC^^^ 

snbstitated widi J, Ci-10 fluotoalkyl sobsdnied wiA J, l*adnaniyl. 9-fliioienyl, pbeigri. 



nqiUI^ with K, naphdiyl dtsabstttnted widi K, naphdqrl tiisnbstituml with K. 

Cmo al^l w»A an attached phenyl paap, Cuo alkyl with two aflached ^yl grains, Ci- 
20 ioaIlgrlwidiananachedpheiiylgioup8ub8tittitBdwidiK,Ci.ioalkylwiflitwoattachBd 

jbsayi groups substimted wifli K, CmO aHq^l ^ a t tarhwi i>h e n o^ gionpi and Cmo 
aD^l widi an attached phenoay giOBp snbsiittied whh K on the phentMor gronp; 

J b sdeeted ftom the groop consistmg of halogen, CX)Oa OH, CN. NO2, NH2. Ci. 
10 alkDxy, Cuo aByteniBe. C!^U diaDtyiamiae, Cuo aikyl-0<»-. Ci-io alkyKMXV 
25 NH-.andCi.ioalkyl-S-; 

K is sdected finmdie groiq> conaisting of halogen, Ci.ioaDcyl, Ci.io paflaaraalkyl, 
Cuo «*o*y' ^ '^^^"y^""^ ^2-12 <fiaIkFlaninOb Ci- 

Cio acyl, and Ci40 «^ ^I-IO «">«y»'S-J 

AAi is a side cfaafai bkidoed or unbloekM amino acM widt die L conSgmation, D 

30 coiifiguiadon,ornoditialiQratdie<K-carbonsdectedfiomdiegioiipGon8i8tingof^^ 
tffl B»p ttwHn^, itteHmaidBBf proline, nttdiionine. methionine s u l fo xid e , phenylalanine, _ 
tzypic^ian, sedne. doeomne, ^staaie, QfiosiBe, aspangine, gMamine, as^^ 
n f{ 4, l yrinw , a« ^t«{iM» , fiitMimi , phawyig^lyeiBa. heta-alaniim. noiieneine. no waHne . a hrt ia' 
rnnrwrtwyric acid. rpp'"»-mrf""'^ap^ cimilHne. hydioxyptoliHe. ornidiine. 

35 hwnffiffgf ni"* , MTgnsiae. inddine 2-cariXBqflic add. 2^azeti<fcM5carboxylic add, pipecdtoic 
add (2-i^eriifine carboj^lic add). O-mediylsciine, O-cthylsednt S-mediylcystrine, 5- 
ediylcysteine. S-benzyteysidne. NH2-CH(CH2CHEt2)<XX)H, aIpha:«ninohepianoic add. 
NH2^CH2-l-napthylKOOH, NH2<3KCH2-2-Mpfl?ylVCOOH, NH2-CHICH2- 
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cydotoiyDrCOOH. NHi-CHfCHz-cyclopeniylKOOH. NH2-CH(CH2-cyclolioiyl).COOH, 
NIl2-CH(CB2<yekqiippyl)-CCX3H, triflnoraleocine, and hexafliunokadiie: 

AA218 asfafediaitt btodsedarimblodiBdainiiuiaddwithtbB Lcan^^ 
confi£uiaiion.<ffnocldialityatthBttr«aim itriHifri fiDmdiey^ 

S vaHne. laieiBe. kntenritw pmHwa, ftwih<nii<iw^ <«^>m^|i» fni]|fiTTn4f, phfl^lfllnainc. 

try pt o phan , g^^dne, serine, dueoniiiB, eysndxia, lynsbie, asparagine, ginwrmt^ aspardc add, 
gUianic add, lysine, argmiBe,hittidTO 

alpha wHiiiii i i i hii tym add, qirilnii.iam in n ea|MHi e aeM, eiif p |)jnp, lijdiinjju i^ jn y ^ «mtth<t»f 
h ui no BiglnlBe . aaic mfam , inrtnUiie 2<aiboaylic add. Trsat& liaBcaA o iLyU a add. pipecoHnic 
10 add(2-piperidinec8Aao[ylkac^.04n8dg^8erinB,0«diy]serinB,S-ineii^^ 

etfayleystdne, S-ben^lcysidBe, NH2-CIKCH2CHEt2>GOGH, a]pha<«Diiidiqrtandc add. 
NH2^CH2-l-napdiyl)-COOH. NH2<3KCai2.2.nap%I>COOH. NH2-CH(CH2. 
cyddiexylHXX)H, NH2-CH(CH2-cydDpeniyIH:OC3H, NHa^CHi-cydobutylHXXJH, 
NH2-CH(CR2-cydcqinqyl)-COOH, iiifliiandendae, and »»?««flw«T»>'CT ffhg: 

20 cydlzBd a&yl. C1.20 alkyl with a pfaeoyl gninp anadied to tbe C1.20 alkyi. C1.20 cydiad 

aOgri with an anadisd pheoyl gnop. Ci.2(>a]]7l with an attadied pl^ 

widi IL C1.20 dkyl widi an anadied phenyl gioi9 disubstitUBd wldi K, C1.20 dkyl wtdi an 
attadad phacrl gtOttO trianhMitmed wMl K. Ci-jq q«lized allcyl aHdi an anae h ^ p** W iyl 

20 group id»titutBdwidiK.Ci.iQ alkyl widi a nuiiplidinB[4<f(CH2CH2)0]^ 
duou^ niiR^ to die BII9I, Cj.io 8II9I widi a pipeiidine ring atttdied dmn^ 
the aO^l. Ci.io alkyl with a pyiiolUine ring attadied dnongh nitrogen to die 
alkyl widi an OH group attached to dw alkyl, -012(3120012012011, Ci.jq widi an adadied 
4-pyridyl greu^ Cj.io widi an attadied 3-pyri^ groop^ Cuo widi an attadied 2-pyiM^ 

25 groiqh Ci.io widi an ataehedcyctoheiqrl group. •NH'Ol20l2-(4-hydio]^faeiiyl), and- 
NH-a]2CH2-(^in<iolyl)- . 
3. AenmpntindofdiefottHala; 

MI-AA-AA-AA-CO-NR3R4 
or a idiannaoentieaUy acceptable salt, wfaodn 

30 Mi zeptesenis H. NH2-CC)-. NH2<:S-. NH2-SO2.. X-NH-CO-. X2N-CX>., 

X-ttllCS-, X2N-CS.. X.NH-S02-. X2N-S02., X-CO-. X-CS-. X-SO2-, X-OCO-. or X- 
QCS-: 

X is selected from die group ccasisdng Cmq alkyl. Ci-io flueroallgrl. Ci-io alkyl 
substituted widi J. Ci.io fluoroalkyl substituted widi J. LadmanQri, 9-flnoreny]. phenyl. 
35 phenyl snbstintted widi K. phenyl disubsdnted widi K. phenyl trisubsdmted wUi K, n^ifadgrl. 
tofMiyl snbstituted widi K. nqdtthyl disubstitaied widi K, nafriidiyl trisabsdtued widi K. 
CMQalkyl widi an atnehed phenyl groups Cmq alkyl widi two anaefaed phet^l gronps. Q. 
10 alkyl widi an attached phenyl gtotq> snbstioiiBd widi K. Ci.io alkyi widi two attadied 



SUBSTITUTE SHEET 



won/12140 



pcr/us9i/owoi 



-6^ 

pheoyi graoiB nbtHmeA wlA K,Ci.iO *m wi* «n «»*edpl»iioxy gmttp. andCuo 
aB^l wilfa an atndied phenoxy gionp SBbsdtniBd wi^ 

J is sdecBd fiom the gnmp connsting of halogen, COOH, OH, CN, NO2, NH2, Ci - 
10 atawy. Cuo aftylamine, Cm2 dialkybmiae, d-iO alkyKMX)-, Cmo alky WXX). 

5 NH-,aiidCi.iOBlkyJ-S-; 

K it adflcttd Item the gioi9 eouiatiag of hdceeo. C MO allgri, C 1.10 pe^^ 

C "Jta^. NO2, CN. Oa a)2H, amiiio. Ci .10 aDQfh^ 

Cjo dCfU andCi-io aDowyCO-, and Cmo alkyl-S-; 

AA is a side chani blocked or imbloekBd ainnio aca with the L configur^^ 

10 fflnfip>Ti^'",*^"»ehi^»tthen<arfaon«dBetedfto^ 

Tulinri Innrinft, <f H*"'*^. r^*^ mahtonfaeL m et Wmi i iw i m l flw lite, tbsn^ftMbxaxm, 

oypiophBi. glyeiiie, serine, thiBoniBe. cyatetae. ^f^^ 

gtatamic add. lysine. aiguDiie. Ustidine. phen^ 

a^-andndra^ric add, epsikm-aminocapioic add, 
15 hoaww5fatee.saico8hie.indoUne2Harho«ylk!add,24^^ 

add (^piperidiiiBcaiboxylic acid), O^BBlhylsBilne, 0^1^^ 

ed^lcysidne, S-beoayliyatelnft NHzWaizpHEtjKOOH, alph»«imioheptanoie add. 

NHjCH(CH2-l-napthylK00H, NH2^CH2-2-niq»thyl)^OOH, NHi^IKCHj. 

cydohexylK3t»H,^H2^CE%<ydope^ltyl)-CC)OaNH2<W 

20 NH>-CH(CH2<yctopiopyl)-C00H, triflaoroleudne, and hexafluoioleodiie; 

R3 and R4 aw selected independently fiom the gnwp cooBiBtiag of H. Ci-M attyl. Ci- 

20 cycBMd aOcyl, CujO ^ * ^^'^ 8^ atiadied tolhe C1.20 allgfl. Ci.20 cycBzed 
aD^l widi an attached pheivl groap, Ci.20 alkyl widi an attached phenyl group s^ 

widi K, C 1.20 ■'kyi attached phenyl group disubstituted wid1K.C1.20 *** ™ 
25 a««^h>/i phaiyi gtaup trisabstimiedwid>K,Ci.20cydi«lalkylwidi an attadied phenyl 

giDnpsubstitBtBdwiflxK,CMO«J>^'»***»«»*^ 
daooghnitroBen todie alkyl. Cmo «>W wU» *P*P«*^'"«^ 

die dkyi Cmo >1^^ ^ * IV"^'^ ^^"^ "'^^ 

aDsyl widi an OH group attadad to die aUyl, -CH2ai20CH2CH20H. Cmq wid> » ^f^^ 

30 4.pyiiifylgioiq», Cmo widj an attached 3-pyiidyl group, Cmo 

groop* Ci.io witti an attached i^tohexyl group. -NEtCH2CH2-(^hydro:qrpbeiyU. and- 

NH-CH2CH2-(3-indolyiy. 

4.. AconqxnndafdiBftnaula: 

Mi-^-AA.AA-AA-C0-NR3R4 
35 or a phannscenticany acceptable salt, whoein 

Ml represents H. NH2-C0-. NH2^3-. NH2-S02-, X-NH^. X2N^, 
X-NH-CS-. X2N-CS., X-NH.SO2-. X2N-SP2-. X^, X-CS-. X^02r. XO^. or X- 
OCS-: 
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X is selectBd from dxo groop consisdng of Cmo aUcyU Ci.io fliuRoalkyU Ci.io oSk/l 
sabsdtaied with h CuiQ ilnoioalkyl sabstitsted with J, l-adnmtyU 9-fluQieayl, phenyl, 
pheay 1 sobstitDiBd witfi K, phenyl disubsiitnted with K, phenyl trisabsiititted with na^itfayl, 
mtphtfayl substioited with K, oaphifayldisiibstit^ 
S Ci-io alkyl with an attached phenyl gnmp, Ci.io aOcyl with two attached phenyl gfOBpSp Ci. 
10 allgri widi an BttBched phenyl groTV sobstititted with K. 
phnyl groups sobstifltted widi K, Ci.io alkyl with an attached pho^ 
alkyl with an attached phenoxy gionp substituted with K on the pheno^ 
J 18 sdeeted fiEom the gioop cimsisdiig of hdogeo, C0(^ 

10 10 alkmy. Ci«io alkylanime, CM2 didkybmine. Cmq alkyl-O*C0-, Cuio aD^lO-GO- 
NH% and Ci^ 10 aDcyl^; 

K is selected firom die gtonp consisting of hatogqi, Ci^ip alkyU Ci,ioperfhicgoalfcylt 
Ci^lO aOooxy, NO2, CN, OtU COiB^ amino^ Ci^io alkylamino, C2.12 dialkylamino, Ci« 
Cio acyl, andCi«io alkoxy-CO-. andCi.iQ alkyl-S-; 

15 AA is a side diain blocked or unblodsdainfato acid widi die Lcoofig^ 

ccnfiguradon, or no chiiali^ at die GMarbon sdedBd fio^ 
vaUne, leucine, isoleudne, pndme, Tnethionine, nethionme sulfoxide, phenylalanine^ 
tryptophan, glycine, serine* direonti», cysiBme» tyiosnie, aspaiaguie, ghnaxnine, aspartic 
gbiiamic add, lysine, arghune» histidine« phet^l^ycine, bet»4danin^ 

20 alpharainimAaqfiieBeidtqs&onfaniinon 

honifleigbiine» saieosnie, indoUae 2<arb«7lic add, 2-azBddi^ 
add (2*piperidiitt carixsxylic add), O-mediylserine, CVediy Iserine, S-mediylpystdne, S- 
ethylcystdne, S-benzyl^ystdne. NH2<3I(CH2CHEt2)-COOH, alpfaa^andnoteptUKnc Bdd» 
NH2<3KCH2-lHiaptiiyl>COOH, NH2^(CH2-2.napdiylKX)OH, NH2<3KCH2- 

25 cyddhexyl)-OCX)a NH2<a(CH2<yclopcntyl)-COOH, NHi-OKCHj^yclobuiylKXWa 
NH2<3I(CH2<yck)isopyl)-COQH, tr i flu oi t i ten d ne, and hexafbunoleacine; 

R3 and R4 are se lec t ed indqwndaidy fiom the group consisting of ^1*20 alkyl, Cj. 
20 qrdized alky U C 1 .20 aD^l wifli a phoQf I group 
aOorl widt an attadied lAeivl gioiqn C1.20 ^ an aa^^ 

30 widiK,Ci.20 alkyl widi an attached phenyl groi^disubsdmtedwidiK,^^^ 

afladied pheiyl group tti snbstit uted widi K, C i .20 cy diaed alkyl with an attached phenyl 
group sutedtuted widi K, Ci.io aD^l widi a nuaipholine [•N(CH2C3l2X>] ring '^^f^ 
dirough nitrogen to die alkyl, Ci.io alk^ whh a piperidfaie ring attached din 
the alkyL C| ,iq alkyl with a pyntrfidine ring attached dmmgh tritmgen tt% thg alkyl, Ci^jq 

35 alkyl widi an OH group attached to die alkyl. -CH2CH2OCH2CH2OH, C wxdi an attached 
4-Ryri4^1 poup, Ci^io widi an anadied 3i>yiidyl group, Ci.iq widi an attached 
gronp. Cmo widi an attached cyclohexyl group, -NH-CH2CH2-(4-hydrojiyphenyl), and - 
NH-CH2CH2-(3-indolyl). 
5. AoonqxMndofdiefiDimnla: 



SUBSTrrUTE SHEET 



PCTAJS91/0W01 

WO 92/12140 

-66- 

Mi-AA-a>NR3R4 
oraitoniMc ei Bi ca B y acce p iab tesa it. whewin 

Mt tepBsents a NH^CO-, NH2-<:S-. NH2-SO1-. X^NH-CO-, X2H-CO-, 
X-m-CS-, X^-CS-. X-NH-SO^. X2N.SO2-. x^ x<s-. X^-. X^O-. or X. 
5 OCS-; 

X is sdeaedfiom the group onsistiiig of Cmo aBgrl. Cl-10 flmnodM, Cwo aByl 
siibstittttdwith3;CwOfl»ww»ftyl««»">^^ l.idiMiiiyl,9-nnoreiiyl, phenyl, 
plienyl rr ^ f SH - t . .i«.i ii iii K- lAenvl dsnladtntedl wife K. ptoiyl ttisnbstitided wMi K. nqiMgrl, 
naphihyi sob«ituttdwhhK,iiapli% 

10 Ci-xo alkyl wiifa anattachedphenylgwnp. Ci-ioalkylw&fatwoam^^ Ci- 
10 alkyl with an anadjedphenyl groap sobaiBitBd wi* K, Cwo ^ 
j^lgTOiii8 8utetottdwi&K.Ci.ioalkylwlA 
aD^ with as attadied plttaaiv gTMv inbttiiiiiBd wiA K oa the pb^^ 

J is wflmr^ fiem the gnmp^ooastiiig of hdoBen. COOB, OH. Qt, NO2, MH2. Ci- 

15 10 alkoxy, Cwo alkylaniiiic. C2.12 diaUqrlaiiiinB, CuioOkflrO^, CwO aDsyMWJO- 

N&,aBdCwO«ll9'tS-5 

K is selected fiooi die groiqi oasisiiog of faalogBD, CwO aB^lt Ci.io petfinoBOiIkyi. 
Cwo attwy* NQ2. CN. OH. 002^ amiii^ Cwo alkykmino, C2.12 dialkylamiiio, Ci- 
Gio wyU aadCwO^toxs^CO-, and Cwo »lkyl-S-; 
20 AAbasMf rJ'»'«b'°efegdorinAlodcedaininoacidwiAtheLcoiifig 

confignraJioiw or no cWiality at the otpoibon selected 

vnlinf . i«nieue»BB. ptriiiie. mediiomiie. m e di i o iii ii e snlfiwde, phnylalanine, 

ttypwphan, glydoe, serine, toooiae. cystBiae, lyios^ 

g^ntimrf,. MiA, lyrine. arpfaune. Msridfae. phaorlfiftrdne, beta-alanfaie. nadendBe. nwvaBne, 
25 alpha-flmiwftiiQ«cadd,q)dlon«nn«iC!5ao^ 

homoanhnne, saicoshie, hidoBne 2-carboxylie acM. 2 ^Hi rlii l i ii n . jir bo^ add. pip rcni Hni c 

acid (2iii|peiidise cari)oic]die add). O^ned^berine, 0«^ 

ediyi^saiiie^ S-ben^ieysidne. NH249(CH2!CBE^2H3^^ 

NH2<SKCB^l-n^ldlyi)•C0aH, NH^CH(CH2-^napdIyl)■C00H. NH2^CH2- 
30 cyctehexyI)-C0OaNHrCH{CH2-<yctopcnvl)-C00H, 

NB^<3JCCH2'^^clqpioiyl)-000H, tnflnoiolencine, aadhexaflufflolcudac: 

R3 and R4 att sdcctw^ ii«*q»«Mtendy fimn ifae group consisting of H. Ci-70 alkyl, C]|. 

20 cycUasd aByl, C1.20 ^ * P'^* attached to die Ci.20 Ci,20 q«itad 
aOc^ widi an ainefaed pbengd grooi^ C1.20 all^l widi an attached phenyl groiq* sobstituied 

35 widiK,Ci.20"D^l'^*'""^''"*P''^y^€W^<*>«*8'»^^ 

attached phenyl gronp nisubsdnitcd witfi K, C1.20 cycBzcd alkyl widi an attadied phetqrl 
gmp substimted widi K. Ci.io aUyl widi a moipholine (-N(CH2CH2)0] ring attadied 
flaou^ nitrogen to the alkyl, Ci.jo aBcyl «*h aii^widiae ling attadirf 

die alky], Cwo "^M^ ^ * IV''"'^ "'^'^ ^'"^ 
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aO^i wiifa an OH group atnehed to d» aOcy L -CH2CH2OCH2CH2OH. C 1 . && anacfaed 
4-pytidyl giosp. Cmq wiifa an attached Sipyiidyl gtoop, Ci.jo with an attached Z^pytUyl 
groQp, C 1.10 ^viA an anached cyelohN^l gioop, -NH«CH2CH2-<4-hydioxyiihcaiyl), and - 
NH^2CH2-(3-inddyl). 

S 6. A ixunp o un doftfacftnninla: 

Mi«AA-NI»3IR2-GO<X>OH 
Of a phaDiiaceo&fiaIfy aco^ptab^^ saiif wheveu 

Ml represents H, NH2-00-, NH2-CS-, NH2<^, X^-00-» X2N-CO-. 
X-NH-CS^ X2N^, X-NH*S02-» X2N^02-, X^X)-, X<S-. X-S02-, X-OCO-, or X- 

10 CKS-: 

X is selected from the group consistmg of Ci«io aU^l, Ci«io finoxoaU^U Ci.io alfyl 
substituted widi J» Ci.io fluoroallvl substitBted with h l*adniantylt 9>fluozaqrU phenyU 
phenyl sobsdtoted widi K, phe^fl diaobstitntai widi Kt phenyl tibobsdt^ 
n^hdi^ sobttitnlBd with K, nqihdiyl disubstimted with K, na^ 

IS Ci.ioalkyl with an attached phcnjd groups CMoalkylwidi two attach 
10 alkyl widi an attaci^ phenyl group sttbstitatBd widi K» Ci« 10 all^l with 
phoiyl grnips wbstitnted widi K, Ci^io aD^l widi an attached lAenoxy group, and Ci-io 
ally! whh an anached phenoaty group suhstitetedwidiK on die phenoxy group; 

J is seleeifid from die gnn^ oonsisdQg of habgen^ OOOH, OHt CNt NO2, N% 

20 10 alkos^, Ci-io alkylanune, C2«12 dialkylanrinc^ Ci^iQ aIkyl*O-C0-. Cmq aO^l-O-CO- 
NH% and Cmo aU^l-S-; 

K is selected from the group consistmg of halogen, Ci^ 10 aO^U Ci^io perfluoroalkyl. 
Cj.io alkoxy, N02f CN, OH. CO2H, andno» Ci.io alkylandno, C2*12 dialkylaxnino, Ci- 
Cio scyU and Ci.iq aOmKy^CO*. and Ci.iq alkyl-S-: 

25 AA is aside chain Modoed ornnhlodcedaadno add with the L cmfignrption, p 

c(Bifiguraiioii» or im cUiality at the a<artxm seleciM from die gn^ 
vidine, leodne, isoleudne, proline* methionine, m^onine udfoxidct {rftet^lalanine, 
ttyptt^han, glycine* seiine, dueonine, cysteinc« tyrosine, a^iaragine, glutanune, aqwtic add, 
gteamfe add, lyrine, argininn, Mstidigft, phmylglyrine, hetft^juHne, nftri flnrine, n*y~a»"i>, 

30 a]^diarandnobuiyiicadd,epsiIon-amfaioc9n)ka^ 

homoaxginhie, saicosine, mdoline 2-carboxylic add, 2-a2etidinccaiboa7lic add, ppffcftlinic 
add (2-pipaidine carboxylic add), O-mediylscrine, OedQrlserine, S-meAylcystdne, S* 
ediylcysteine, S*benzylcysteine, NH2-CH(CH2CREC2>CO(XI, a^ha-amtnoheptanoic add. 
NH2-CH(CH2-l-napdiyl)-COCai, NH2<a«CH2-2.napdjylK:OOH. NH2-CH(CH2- 

35 cyctohexylKOOa NH2-CHrCH2<yclopemylKXX)a NH2-CH{CH2^1obutyl)-OCXHi 
NH2-CH(CH2<yctoproi^l>-COOIi trifluoroleudne, and hexafluoroleudne; 

R7 represents C}^ branched and unbranchai allcvL Ci-g bnncheA nqd TOtp nyif 
cydized aUey 1, or C 1^ brandied and unbianched fluoroalky 1; 
7. A oonqMund of the fioimnla: 
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Mi-AA2-AAi-CX>aH 
oraidnnnaeentieally acceptable salt, whcBdn 

Ml represents a NH2-C0-. NH2-CS-, NH2-SO2-, X-NH-CO-. X2N-CO-, 
X-NH-CS-. X2N^, X-NH-SO2-. X2N.SO2-, X-CCK X-CS-. X^02-. X-<X»., or X- 

5 0-CS-; 

X is fidectedfiom tte«foiip consisting of Ci-io slkyl, Cmo flumoalkyl, Cmo aOcyl 
OTbsiitotalwithI,Ci.iOfluoro^ l.adinflntyl.9-fluorcnyl.phcnyU 
phenyl substtaacd wiA phttqrl ilisnbstitotecl wifli phoqrl trisubnimted wMi K. naphftyU 
methyl substftutcd wi* K, napMiyl disnbs titBtod widi K* napbOy 1 tnsnbstituted wMi K* 
10 Cmo aJkyl ^ «i amcted vbsaayl gxoi^ Ci-iO alkyl atiactod phenyl ffoov^ Cu 

10 aikyi wUi nn attached idxnyl gioiv snb^^ 

lAenyl ffwps sobstitnted with K, C MO 

allq^ with an attached phenojcy group sttbsthuted with K 

J is selected from die groap cimsistmg of halogen, (XK) 
15 10 sltooy, Cmo alkylanunc C2^i2 (Halkylamine. Cmo aDtyl-OCO-. Cmo alkyKKX)- 

NH^andCMoalkyM-; 

K b sdeetedfiooi die gronp consistfaig of halogen, Ci^io aOcyl* Ci.io perffaumalkyl, 

Cmo alkoxy, NO2, CN, OH. OO2H, amino, Cmo aDcylamino, C1.12 dialkylamino, Cj- 

Cio acyl, and Cmo alkoxy-CO, and Ci.io aDcyl-S-; 
20 AAi is a side chain btodttdormblo^ amino add with the Lcoi^^ 

configonuion, or no cfainlity at die a^srbon sdecied fim 

valhiCt Icpcinffi isotendne, proline, mftfWnmne, metUoniBe siilfoxide» phenylalaninei 

tiypmphan. serine, dneonitte. (TStane, lyrosi^ 

BKi lysine, aiginme, hisddine, phavlfiJy^ l**^^ 
25 amin<*ttiyricacid,<?>sil(ra<mini^^ 

homoorEipinr, smrmi n r , \ v^^^ ^.^riMngdie add, l -aTrtidiiiecflr ho Kyl ic arid mpecdinic 
add OiJ^etidine caiboxylic add), Onnethyl^^ 

ett^kystdne, SMben^kystdne, NH2-CH(CH2CHE^)-COCffi, a^ha-aminah^tanoie add, 
NH2<HCCH2-l-napthyl)-COOH, NH2<H(CH2-2-napthyl>COQH, NH2-CHCCB2- 
30 cydQhexylKX)OH,NH2^CH2-cydopeniylKOO!H,ra^ 

NH2<B(CH2-cydoproByl)-COQH, trifluorolcudnc, and hexaSnonrieodne; 

AA2 is a side ciiaiA UoclDBd Qt mblodDBd amino add ^ 
con^aradoo, or no chiiBliiy at the Ob-carbon select^ 

vaiitMi, igtiraftft^ isolendne, proline, methionine methionine solfoxide, phenylalanine 
35 trypro phg^f giyowe sfirine. tfareomne, cysteine, wosine, aspaiagine, fijintamine, agartjcadA 
glntamic add»tysine« arginine, faistidinc, piienylglydne, betaralantne, norte n ci ne, noivaline, 
yiphfl -aifrffmh tiqmfi arid. epriton-Mrinocanroic add. dttolBne, hydiqayprdnie, otnifltine, 
horaoaighdne. samosine, inddine 2rcaibo3vlic acid, 2-azBddin6^^ 
add (2iripeddmecaEbcixyHcadd)^ (>metfayls6rinB.O-edvtaei]ne, S-medisdcystdne; S- 
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ethylcysirine, S-beozyteystane^ NH2^CH2CHEt2)-COOH. atpha-aminohepcutoie add. 
NH2^CH2-I^MpdiylHXX}H, NHz^CCHj-lniaplliylHrOOH. NH2.CH(C3i2. 
eycWwjrIHXXJH. l^l^^COjrcjdapeatyl^KXXS^ 
NHyCH(CH2^cyclopropylHXXgi irifhwnnlniriiie. and heaflmaotencine; • 
5 8. A cHBu i tiit iHi wf th#. f Wpn ff 

MfAA-AA-AA-COOH 
oraphanMceiBtically accqaabtosalt. ^rfienan 

Ml lepraeots H. NH2<30-. NHi^, N52-SQ2-, X-NH^CO-. X2N.CO., 
X-NH^CS.. X2N.CS.. X-NH.SO2-, X2N-SO2.. X.CO.. X^S-. X^. X-C^. « X- 
10 OC&-'. 

X is selected 60m the gmp candsting of Cmq attyl, Cmq fbuBoalkyl, Cmq aOyl 
sabsdated widi J, Cj.io finoroalkyl sabsdtnted widi J, l-admanQrl, 9-fliiarenyI. pba^U 
phenyl Babrtaaed widi K. pheivl diaubsdiaiBd widi ^ 

n^aliyl iwtgtitoted wifli K, aaafaftyl dfepbatimiBd wiA naphtiy 1 rtrnh frtty tf,! g. 
15 CMoalfcyl widi aa mffic he d p he a yt gwapt CMQalkylwidi two attached phenyl gtonpg. Ci. 

1 0 alkyl wid» an attached phenyl group snbstitutBd widi K, and Cho attyl ^ 

phenyl groops snbstitoted with K, Cmq alfcyl widi an attached phenoxy gxonp. andCi-io 

alkyl widi aa attached ptenoty grojq> sttbstioitBd widt K « d» lAenoKy group: 

J 1$ ideciBd die group consisting of halogen. COOH, OH, CN. NO2, NH2, Ci- 
20 l0altoxy.C^l0aIkyIaadae,C^l2dhdkyta^dae.CM0aIkyK^ 
NK-.andCi.ioaIkyl.8-: 

K is sdeeied firom die group consisting of halogen, C^o alkyl. Cuo petflnoroallyl, 
Clio "Howy, NO2, CN, oh. CO2H, andno. Cmq alkylantiao. C2.12 dialkylaadao. Ci- 
Cio acyU and Cuo aOa»y-CO-, and Cuo alkyl-S-: 

25 AA isaside chai n blo cM or uaUodBedaadno add widi dteLconfignraiio^ 

configunaion. or no cWiaaiy at d» OPcaiboB «d«tBd ftom die group c« 
valine, leucine, isotaidne, prdine. mediionine. medrfmiiM nnti^^^ ph CT y hi-i,. 

ttyptophan. glydne. saine. dneonine, cyjtdne, tyrosine, aspanigfae. gh^^ 
glHtainfcadd^^fsin^argfa^ 

30 alphaFaadaobittyric arid . e psi loB ^ aB d i iwi^wl c add. dttall^ 

hoaioaigfarfnB.8aico»hiB.indoIiae2<arboaylicadd.2«aatida«w^ 
add (Z-pipeiidine anboxylie add). O-inediylsaine. O^dvbeiine. S^nediylcystdne. S- 
ediyleysteiae. S-benzykysidae. NH2.CH(CH2CHEt2KXDOH. alpha^aninobeptanoic add. 
NH2.CH(CH2-l.naptiiyl).qXJH. NH243KCH2-2-napdiyIK:OOft NHj-CHCCH^ 

35 eyctohexylWXX]aNB2-CH(CH2H7dopeatyIKXX)H.NH2^^ 
NH2<3«ai2<yelopnpyIHXX>a oiflnoraleacine. and hexaflunolettdae: 
9. Aoonfioandof diefexniala: 

Mi-AA-AA-AA'AA-OMH 
or a nhanTMrnitically aeeqMahle aait, whar hi 
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10 



15 



30 



35 



Ml lepnawat H, NHa-CO-. NHj-CS-, NHl-SOj-. X-NH-CX)-. XiN-CO-. 
X-NH<S% X2N^. X.NIM02-. X2K.SO2-. Y i-OO-. X-CS-. X^-. X-CMXK or X- 
0*CS-; 

X is sekcttd fiom the group consiamg of Cmo alkyl, Ci-iO fluonancyl, CnQattyl 
subsiitiiwlwiihJ.Ci.iofluoroalkyIsobstUiU8dw^ l-^emmU94bBaari.iim3/l, 
phenyl 8ab8tiwedwiAK,pliHWldiinbstta^ 

Cmo «Dvl with an anached phenyl gWBpb Ci-iO an^^ 

10 alkyl with an adachcd phenyl group snbstUutBd with K. and Q^^^ 

phenyl gWBia sobstilBiBd with K. Ci- 10 alkyi wW> «n 

aJl^ wi± an Bttdied phBwsy gmiv atihadiBiBd widi K « fl» pheno«y gTBiv; 

Yi b BcieendfianthBgionpconsisdng of Cmo alkyl, CmO Ononalkyl, CmO 
attyl8Bb«itntBdwithI,CM0aujrodkyl8ub8tit»tBdw^ l-aOsmos^i^lvoteayU^l, 
phenyl fubaitttted with K. phenyl (fisnbstiintedwi^ 
naphthylanbsiitBted with K,naphthyldisub«itntBd with K,na^ 
Clio «Jkyl an aaachedphenyl group, Cmo alkyl with two attached phenyl groups. Ci. 
10 dk^withananaefaedpinyl group iubstitated with K. and Cmo alkyl wiiiit«» 



J is selected fiom the groi^ consistiag of halogen, COOH, OH, CN, NO2, NHj, Ci- 
20 10 attoxy, Cmo aftylamine, C2.12 dialkylaniinc Cmo aBcylOCO-, Cmo aIkyK«30- 

NH-,andCM0an^-^: 

K is sdeetedfianOe group consisiing of halogen. Ci_io aDgrl, Ci.io pezflnoroallQrI. 

Cmo •ll«wy» N0^ CN, oh, CO^ amino, Cmo attytanino* C2.12 dialkylainiao. Ci- 
Cio acyi, and Cmo aDw^-CO-' ™«1 Cmo alkyl-S-: 
25 AAis aside cha<"Woefc«l or unblocked amh» add with tfaeLconfigoiatiwuD 

ccmBgHiatitm,Qrnoc«nflityattheo<aibonseiBCtBdltothepon^ 
Y ^wwy, t iTi*". i'«ni«ieine- pmHne. methinninii. methiotdne anlftadde,pheayiaianhie, 
nypiophan, ^yefa^ letinB, flneooiaB. cysteine, lyiosine, aspan«i^ 
^«t,n^ «niA, lyrintL arpnine. Mstidine. phenylgfrcine. brta-alanine, nodgocine,norvalSne. 
ai|j»«niiK)bu^ add, epsitonfaiBincicaproi^ 
honioaisinine. saicosine, inddinel^ariwxylic add, ^aaetidiiw^^ 
add (2iriperidine cailKMc add), Oinedvhwne, 
ediylcysidne. S^ien^lcystdne. NH2-CH<qH2CHEQ)<XXH, alphart^ 
NH'»-CH(CH2-l-nvtfayl)-C00H. NH2<3I(CH2-2-napthylKOOH. NH2<3«CH2- 
cycWwcyD-OOOH. NH2-CHCCHj<qrdopentyl)-COOH. ra2-CH<CH2-«ydobBiyl)-COOIJ, 
NHfe-CH(CH2<ydopropyl)-COOH, triflnoroleudne, and hexaflaorolcndne; 
10. Aeomponndofdiefoiinnla: 

Mi-AA-OOCH 
ora phann a c e mfrailly aceepia bte sate whetdn 
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Mi rtppcscms H, NH2<X>. NH2-CS-. NH2-S02-* X-NH-CO-, X2N-CO-. 
X-NH-CS-. X2tW3-. X.NH.SO2-, X2N.S02-, Y2-C0-, X^CS-. X-502-Ix<xi)., or X- 

X is selected torn the gronp consisting of Ci-io aUcyl. Cmo fincnoalkyl, Ci-io alfyl 
solBtitoted with J, Cmq flnoioalkyl snhstitnted with J, l-admantyU fbasyU 

aaohthylsalHtitniBdwifliK,naphtfayldis^ 

Ci-io alkyl wiib an attached phoyl groopi Cmo 
10 Blkyl with an attached phenyl gioop suhstboted wtt 

phenyl gtoops snhstitntcd Mrith K» Cmq alkyl wifli an aitachcdpheapay gnmp^ and Cmq 
alkyl with an attached pteioxygioupSQbstitmBd\i^ 

Y2 is sel ected ficm the gtoap consisting of Cmo aOcyl, Ci.io fbusoalkyl, Ci.io 
alkyl substitnted wiA J, Cmo fbioraalkyl sobstimted with J, l-admantyU 9-800x071, ph ffnyl 
siibstimted withK, pheiiyl disnbsdtiitBd with K, phenyl tzisubstinitBd with K, nqAdiyl, 
nairiidQf 1 snbsliouBd widi K, naphtlvl dbdndnit^ 
Cmo alkyl with an aaached phenjd group, Ci.io alkyl wiA 

10 alkyl widi an attached phen]^ gioop solntitaiBd widi K, and CmO ^ 
phenyl groups snbstitatcd with K; 

J is sekcted ftom die group coasisdng of halogen, C<X)H, OH, CN, NC^ 
20 10 alkoxy. Ci.io alkylamine. C2.12 dialhylaaiine, Ci-io alkyKKX)-, Cmo a]kyKKX> 
NH-, and Ci.io aIIqrl-5-; 

K is selected fiom the group oH^dng of halogen, Cmo alkyl, Cj.iq pofbzoroalkyl, 
Cuio alkoxy, NO2, CN, OK CO2H, andno^ Ci.io alkylanmo^ C2.12 dialkylandno, Ci* 
Cio acyl, and Ci.io alkDxy<X>*, and Ci.io alkyl*^; 

AAis asidediain bhxdcedormibhxkedamhioacid widi dieLc^ 
c(mfigeradon,oraodnialityatiheC6<arbqnseiBciBdftomdtt 
valine, tociitt, tsoleodnet proline, nttdrionfaie, mettnonine suifiiride, piwny taitm jtin 
tiyptopi^, glycine, serine, dseoninccystdne, Qoosine, asparagincglotaniine, aspardc add. 
ghitamic add, lysine, arsinine,hisddine.pheiy 

alpha-aninolmiyifc arid, epaihH Miininocjipiol c acM, dtntUine, l y dre p i y proiine, 
honKMBgiirfne,8aio(aiBe;iiiddine2-caiboiitylfc^^ 

add a*iriperidijie caiboxyiic add), OmOyhedae, Ocdiyberiiie, S^nediykyndne. S- 
etbylcyndDC S-benzyicyndne. NH2<:H(CH2CHEt2HXX3II. alpha-omittobepiBnoie add. 
NH2-CH(CH2- l-napdiylKroOH, NH2-CH(CH2-a-n^lKOOa NH2-CH(CH2- 
cydohexylKXWH, NH2-a«CH2-cydopeniyl>OOOH, NH2-CH(CH2Kg«lolravl>.COOH, 
NIl2'CH(CR2<ydopR>|ijrl)-COOH. trifliunpIeBdtte. and h^fiH^r^fniriiir 

Mi.AA2-AAi-CX>0«i 
or a (riutnnacaitxcaDy acceptable salt whensin 
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Ml teptm H. mtCO-. NH2-CS-, NH2-S02-. X-NH-CO-. XiN-CO-, 
X-NH-CS-. X2N-CS-. X-NH-S02-> X2N-SO2-, X-00-. X-CS-, X-S02-. X-O^Xy, or X- 
(KS-: 

X is seleetBd fiom die group consisiiiig «S CuiQtSkyl, Cmo flnoraaikyl. Cmo aOQrl 
sub^itntBd widi J, Ci-iQ fiuocoanyl SDbsdtnied widi J, l-adumqrL 9-fliiaiGayl. phoql, 
picqylSDlMtitiitalwidiK,piieag«disiibsi^^ 

" ti p hty l wfrBl Tt^ ^. afaniwritiiied widiK-naphflivI trisnbaitined widiK. 

Cmo alkyl widi an attached {Aeqi gioq^ Cmo alkyl «ndi ^ 
10 aOcyl widi ao aoached phenyl gtoop sobstitniBd widiK. and Cmo alkyl widi two adsehed 
phenyl gtmvi sabsdtnted widi K, Cmo alkyl widi an aitKhed phenoxy gioop, and Cmo 
allyl widi aa atradied {dieneRy 8R119 lubadtidBd widi K oa d» ptanoa^ 

Jb adeeicdlhmidKgiwv eoosisdng of halogen, COOH, OH, CN, NQ2. NI|L Ci. 
VyaSkaxy, Cmo aDtylamiiie. CM2 dUkylanlne, CmO alkyMKX)-, Cmo aDtytOCO- 
NH-, and Cmo 

K is sdecied from die ffoap consisdng of halogen, Ci-iq aOiyl, Ci.iopoAiaroalkyl, 

Cmo NO2. CN, OH, OO2H, aniino* Cmo alkylaMiao, C2.12 tfattyhmino, Ci- 

Cio acyU andCj.io Okxiaij-OO-, tad Ci.xO aUg^-S*; 

AAi is a aide chain Uoded <v imbloekBd amino odd widi die L configunidai, D 

configuratian, or no chirality at tts (x-carbon selected bam die groiq} consoling of ala n i ne 

20 valine, iweine. ii^pt^eiwe, pmline, niBthifininft. methionine sulfoxide. pheoylaJanine^ 

tiypiqdian, serine, doeonine, QvtehiB, QTOsine, aqnngbie, gl^^ 

acid, lysine, aigiBiae, Usddine, pbenyig^feine. beta^dodne, 

andnobu^iic add, qsiloiHuninocapioie add, dmdline, hydiooQls^^ 

hoDioargioine. saicQsine, indidine 2<aiboxylic add, 2-azeddineeaibo^^ 

add (2-p^)eridinecaiba]cyiic aciiO, O^nediylsednei O^jdserine, S-inedq^ 

ediyicysteine, S^ienqiqrstBine^ NH^CH(CH2 

NH2-CHCCH2-l-oq»djyiKXX3H. NH2^CH2-^aapdiy])-CCX3H, NH^CI^CH2- 
cyddiexyiHXXia NI^2:CHi(CH2<yclopentyI)-COOH, NH2-CH(CH2-cydohiQrlHXXJH. 
l^CBff:R2<y^^°P'^^y^-'^^ tciflnondenemB, and hexafloatolendne; 

AA2 is aside chain Modced or mibloclEBd amino add widi dBLc(«figniari<».D 
configmadoo. or no chitali^ at the Opeaibcm sdecied from die group consisdng of tesdp^ 
isoteiicine.pHdaie;iig d g o ni iie ,mednonfae»ulfcirife 
^ftriflf, tti T'iffTim ^ fy«whi^ iyw>«fa^ 

tff giwini*, h fc!Mi«w , phenyiglytsnMr hetfeahmne. noriaidna. norvaliDe. altAa-aminobntvrie add. 
f ps il' > ft ~aminftC B if r fti ff add, dnoHiiie, hsfdraoorpioline, onitiiine, homoaiginise, satcosine, 
fn rio iinft ^usHbaxyKe. add, 2j2eridinecaiboatylic add, pipecolidc add <2>piperidme carfaoxylic 
acid), O-medtyherine, 0-^iqrIserine, S-medQrlqrsteine, Snrthyicysteine, S4ien^IcyslBiaei 
NH2-CH(CH2PBEq)-COCB; alpha^ndndiepianoie add. NH2<H(^ 
ymz<BlCa2r2-aBpdiyl><XXm, NH2-CH(CH2-cydohexyI)-COOH, NH2-CH(CH2- 
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cyclopcatylHXXDH. NH2-CH(C3l2-cydobntyl)-COOH. NH2<3I(ai2-cyclopnjpyl)-CCX)H. 
tnflnQfolBBCuiBt 8itd hcmflMBPoteocfefis 

Rl is selected Ihm the 8ioiq> ociostefa^ 
groop attached to the Cum alkyl andCi,9nallgvl wiifa m attached rfmyl gmup «iK«tjti,^ 
withK. 

12. A coapoand of the formnlar 

Mi-AAWCHRz^XKXKWl 
oraftoniwremicaDyaccqpaMe salt wherein 

Ml leiBcsents H NHj-CX)-. NH2-CS-, hm2-S02-, X-NH-CO-, XaN-CO*. 

XaN^S-, X-NH-SO2-. X2N^-. X-CO-^X^, X-«^-, X<MX)., or X- 

OCS-; 

X is selected fiom the gRnq> oonsistfaig of Cuio &lkylt Ci-io fluiaoalkyl^ Cj.io aO^l 
substhoted widi J, Ci.io flnonmlkyl snbsiioiied widi J, l-adnunuyl. 9«fliu«nyl, pheayU 
phenyl snbsdtiited wtdi K, idtco^ dbrabsdtiitBd wb^ 

naphthy 1 substituted widi naphdiyl disobstitntBd widi K, nqduby 1 tzisabstitEtBd widi K, 
Cmo alkyl widi an attached {dxenyl gioup» Cmq alkyl widi two attached ph»iyl groups, Ci* 
10 alkyi widi an attached phenyl giorosqtetita^ 

phepyl groups substituted widi Cmo bHqtI widi an attadiedpheooxy group, and Ci-io 
aOgfl widi an attaetedirinoxy gmiv nbsdtated wiA 
20 J is selected firom die gxoop consisting of halogen, C(X>H,(^ 

10 alkoxy, Cmo allqftandne, C2.12 dialkylamhie. Ci.io alkyl-aCO-t Cmo alkyM>CO- 
and Cj.io alkyl-S-; 

K is sele ct ed fiom die group consisting of halogen, Cj.io ^I-IO peifhioroall^l, 
Ci.io aOnxy, ND2, CN, OH, OOzH. anrino, Cj.io alkylasdno, C2.12 dialkylamino, Cj- 
Cio acyU and Cf.io alkoxy-00-, andCi^io alky^: 

AA is a side diam blodDBd or unUockBi amnm add widi die L confi^^ 
configvation, or no chiraliQr at die o^bon sdected fioin die group 
vaHne, leucine, isoleucinet proline, ngdnomne, medrioninfl sulfoxide, ptigny iaiiwifTty 
tiyptoidian, glycine, serme, dvecadne, qfstefaie, 
gfaitamie acU, lysine, argininB, faistidtne, ptenylglydi^ beta-al^^ 
al|toaininobntyiicacid,epsik»^annnocapi^ 
homoaigmine* sarcosine, inddine 2<axboxylic add, 2*a2etidm 
acid (2-p9endin6 caiboxylic add), 0-mediylsenne, O-oiiylserine, S-nediylcysteme, S- 
cdiylcysieinc S-benzylcystdne, NH2<3!(CH2CHEi2)-COOH, alpha-aminoheptanoic add, 
NH2-CH(CH2-l-napdiyl)-CCX)H. NH2CH(CH2-2*napdiyl)-COOH, NH2-CH(CH2- 
cycIohexylKXX)H. NH2-CE«CH2KqrcliTcniyl^ NH2-CH(CH2-cydobttiylKXXlH, 
NH2-<3irCH2<ycl(^»opyl)-COOH. trifluoiolettdne, and hexafluoraleudne; 

R2 icpiescnts C^g branched and unbxancfaed dlkyl Ci^ blanched and unhntnched 
cydized alkyl, or Ci^g biandieriandunbianchedfluaroalkyl; 
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R is tdeeodfiomtfaegioiveoiaisdiig of H, C1.20 aUcyl. C1.20 with aphenyl 
gnnp atodHdn il»Ci.20 aUcyl. aiidCi.20 alkyl wiA an atochfid phenyl gRMip subsdtaied 
withK.' 

13. Acanpomulof thefimnola: 

M3-AA-AA-AA-CX>0-R 
oraphBdBoeniieailfaccqttaUsaaIt;iRABnin 

l/f^ ngnum H, NH2W. NHK3-, N«2-S02-, X-NH^. XaN-CO-, 
X-N&CS-, X2N-CS., XHaSOTr, X^SOSr, X-CO-, X^. X-SO^, T^yCO-, or X- 

' X is sdeeted fiom the group consistiiig of Ci-io alkyl, Cmo floomilkyl, Cmo aDgi 
,ntly, i^it^ iifWi 1, Ct^iff flnfMoannd suhfliluted wiBi J. l-adinaii9l,9-fliioniyl,Fhea3rl, 

jdio^l sotetiMBd widi E, ph^ 

n^bd^ sabstbottd wifli naphftyl di^^ 

Cmo alkyl ^ an anachcd phenyl groiip, Cmo aB^l 

1 0 alky I wiifa an attached phen^ group sabsd^^ 

phenyl grasps sia»iiiiitedwiib^ 

dkyl with an attadied pbenoxy granp substitn^ 

T is selected fiom the gnmp consisdng of Cmo allcyi. Cmo fluoroalkyl Cmo aUgrl 
sobstituted with J, CmO fluomalkyl substitatBd with J, l-admanqrl, 9-fliioRaiyl, {riienyU 
20 phenyl substituted widi phenyl disubstitoted widi K, phenyl trisubstttnted with K, naiddiqrl, 
naphtlvi snbstitnted with K, naphttayl 

C2-10 «lkyl " attached phenyl groi^ Cmo tSkfl with two attached i*ray 1 groups. Ci- 
10 alkyl widi an attached phenyl group SttbsiinitBd with K, and Ct40 
phenyl gioups substiuded with K; 

J Is sdeeted ftcmi Oe group consisdng of halogen, CCXSI. OH» CN^ 
10 aDowyt Cmo alkylamfaic, C2-12 dialkytamfac, Cmo alkyl-OCCV, Cmo alkyKVCO- 

NH-tandCMO«I>V)^: 

K is seleeted fimn die groitp ccmsisdng of halogen, Ci^xO ^I^IO paflnoroaBgrl, 
Cmo alkoxy, NO2, CN, OH. CO2H, ammo, Cmo attyUunmo, C2-i2 dialkylamfaio, Ci- 

Cio 8^1. and Cmo slkoxy-CO-, andCMO alkyl*: 

AA is aside diambIock«i or miblocked amino add widi 

conf^uKadon, or no cUnUiy at die G(<atbon sd 

vmVSnm^ Itwc f pf, isolcncitm, pw^t««ft. rngthioainc. methionfaiB aulfoxide, phmylalanme, 
tryptophan, glyone. sedne, dneonine, cysidne. tyroshie, asparagi^ 
g^Mtnmte add, Ij^ine, axginine« histidbie. pheny Iglydne, beta-alanine, noiieuctne, norvaUne, 
i,iptia,fl TfTTtifi >Miiygte add, epsilon^ammocapiofc add, dtrulline, hy d rox y prolme, oniddne, 
hftmnaf gming^ ^a T T ^ '"^ jpif^ff^Hlg 1-eariiHiiylie add, 2» a7«fidinfrjir faQxylie add> piprcolini c 
add (lii^eridhie cadK»yiie add), O^ned^l^^ 

ed^kysidne, Steroylcystdne, NH2-CH(CH2CHEt2)-COOH, a^-andnohqwandc add. 
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NH2-CH(CH2-l-nai«hyl)-CCXJH. NH2-CH(C3l2-2-napdiyl)-C0Oa NH2<3J(CH2- 
cycloli«yl>COOH. NH2<3«CH2<yctepcmyl).COOH, NH2WCH2-cycIobiayI>OOQH. 
NH2-CH(CH2<yclopropyl)-OOOH, ttifiooroleacine, and heacaflnorolniciiis: 

R B sdeoed fiom tbe gniqi cooshiiiig rfH. C2p20 a&yL Ci.20 lO^l wi^ 
griMq) attadnd ID Oe Ci.20 aUglt and Ci.20 aOiSrii widi an Btttci^ 
witfaK. 

14. AoonqKnadofthefiBaiBla: 

M3-AA-AA-Nii<HR2<X>COO-R 
or a | i l i m i iij umifeally iifififjWiibi B sstt, vAuajn 

Ms lepreaeBls B, KB^CO; NH2^ Nq2'S0^, X-NH-GCK. X2N-GO-, 
X-NH-CS-. X2N-CS-. X•NH<SO^. X2N-S02-. X-00-, X-CS-, X•50^, T-OCO-, or X- 
OCS>: 

X is sdeeted from the gmqi consistiag of Ci.|0 alkyU Ci.io flaoroalkyl, Ci.io alkyl 
sobsiimted wiA J, Cmo flnoraaOgrl snbsiitttBd widi J. l-adiiianiyl, 9-fiaoxei^l» pboql, 
phenyl robidaaed with K. ptoiyl disiibwinied with JL phenyl trignlntitnteti nrfth g, m yh^ i 
naphflyl sabwttated widi K. nariidiyl dis i ihgiit m e d wMi g. B^tmyi ^ ^ 

Ci.io alkyl widi an anadied pheqrl group, Cmo alkyl widi two attBcted phenyl giOBps, Cj. 
10 allgri widi an anacfaed phenyl gnq) snbsdtnted widi K. aid Ci-io alkyl widi two aitad^ 
jdieigrl groops soiodtDtBd widi K. Cmo aO^l widi an attadied phemi^ 
20 alkyl with manachedphenoxygroiqisttbstitnted widi Ron die phenoxy group; 

T is sdeeted fam the groqi consisting Ci.io alk^ Ci-io flooraalk^ Cj.io iBtyl 
subsdmted widi J, Cmo fluoraalkyl substituted widi J, l-admanQrl, 94Inoieiiyl. lAeoy], 
phnyl sttbsdbited widi K. idieivl disnbsdtDted wtdi K. lAenyl trisobstitnted wid^ 
n^ihdiyt snbstitutBd wldi K, nqdidiyl dlsubsdtated widi K. nqihdqrl tiisabstitnted widi K. 
Cmo alkyl widi an anached phenyl gioop. Cmo all^l widi two attached phenyl gioaps, Ci. 

10 aUgrl widi an attadied phenyl gioiqi sDlndiDied widi K. and Cmo an^l widi two aaadibd 
pho^ gtoiqn substituted widi K; 

J is selected fioD die group consistiqg of halogen. COOH. OH. ON, NO2. NH^ Ci. 
10 aSnxy. C|.|0 alkylaodne. Cmo diaOylamine, Cmo altyKKX)-. Cmo aflcyl-OCO' 
NH>. and Ci.io aOcyl-^; 

K is sdeciBd firam die groiqi coisisdng of halogen. Cmo all^U Cmo pofl^^ 
Ci.io alkoxy. NO2. CN. OEI. CO2H. aadno* Cmo alkylandno, C2.12 dialkylamino. Ci- 
Cioacyl. and C^.io 8lkoxy*CO-. and Cj.jo alkyl-^: 

AA is a side chain bkXked or unblocked amine acid widi die L configmadon. D 
ccmfiguradtti. or no chiraUty at die Opcarbon selected iScTO die ponpamm^ 
vaUne. lendne, isol e nci n e . proline, m r rtrinnbie . medaonine snlfiadde, phM yiai^wri mp. 
tiyptophan. glycine, serine, daeoniae, CTStetne. tvnaineL aspmgiiiB^ gimamfa* wpt^fa. q^j^f 
glBtamic add, bsine. arginine, Msddine. riiaivl^veine. bem^atrfng, n ^yff fjgp npn aJ^ 
alph a - m nino buyric ac id , epsiten-aninocawoic aci± dtraffine. hvdngypHjfciit, 
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M—w^ hi y , fadftlin^ %efli4>flxyMc add. 2-azetidfaiecaifaoxvlic add. oinBrolniie 
add (Zvpeddbm earbaqriic acB). Omettiylserine, Ocdqrlsemie, S-mediylcysteme. S- 
etivl^sidne, S-bea^icystaiiB, NH2^CH2CHE»2)*COOH, a^ha-aiiUDoheiitaiioic add. 
NH2<H(CH2-l-naptiiyl)-COOH, NH2<3KCH2-2-napdiyl)<XX3H, NH2WCH2- 
5 cyctol»xyl)«X)aNH2<2J(CB2K9ctopeBiy^ 

N^i-CH(CHi-cyctopWBri)-OO0Hi t rifl B MOl cmfitn» aad hgaflnoiokodiie; 

R2 ICplCttlia Irrr"''^ nnhmi m l mrf allcyL C| g hmelMd and rnilmmrfinri 
^■j^^iywi «iicyi,QrCi.fl biMftliedandanbnndiedflBoroaaq^ 
R is sdecttd finm die 81019 coddsiiDg of H, C1.2O 

widiS. 

IS. AeanvoDodofdiefiiniiiiUu 

orapbaniaceadeaUy aoeeptablBsalt, wfaereb 
15 M3ie|ma5cmis a NH2^.NH2<3-, 1^2-502% XJra-00.,X2N-C0-, 

X^-CS-, X2N-CS., X-NH<S02-, X2N-S02% X-00-, X-CS-. X•SO^. T-OOO-, or X- 
OCS-; 

X is sdectBd ficom die graop consisdng of Cmq aDcylt CmO fluoioalksfl, CmO 

snb^tuied J. Cuio fluoroall^l subsdoied widi J, l-admanQrl. 9-fliiaieiiyl, pfaetqrU 
20 p|ienylsid»dtBiBd\ndiK,pfaeivldisnb5dtBtedwidiK.|^iei^ 

nf p httiyi entetiiiited uiA K. nB^jbOtA disBbsdnittd widi K. naididad tri SB bi t iiutrd widi K. 

Ci-io alkyl widi an atadied pimyl gmnm Cmq aOiyi widi two adviiedpheayl gcoops. Ci. 

joaDi^ widi an anadiedidiBiQl gioiv subsdtDiBd widi aad 

^be^l gcoops sttiistiinied widi K. Cmq ^Styl widi an aaadiediriteoo^r gnnip, and Cmq 
25 aPyt an amchtal phenoxv etouo snbstituted with K on the phaioxy gronp: 

T is sdedsdfiom die paap consisdng of Ci.io aDgrl, Cmq flnaraaOgrU Ci.io aSQrl 

siAsdnited wUi J. Cmq floonnlkjd snbsdnted widi J, l-admanQpl. 9-fliiORQyl, pinqrl. 

ptinnyi fmHtt ffff H litii Tg, pha^ iSmhniiiiied widi K. Phenyl tHSnbstiniied widi K. nariidirf. 

n^Iidvl soiisdtDiBd widi K. niqMiyl disubsdtaiBd widi 
30 C2pioal^l^"''dianattadiediriieQylgtoigi,Ci.ioaI]9lw^twoatiad^ 

10 aO^l widian anadiedidiBivl gnop SDbsdnited widi K. and Ci.io allgrl wiA 

phei^ gm^s stdMtitoted widi K; 

Ji8sefeciedgwndggiDopconiistiBgafliatogBn«CO(HtOH,Q^.NQ2,NH 
lOaQBoaiy, Ci.io aDEylandu. C2-12 dialkyliainB, Cmo a]lgrKK30-. Ci-io alkgfKMX)- 

35 NH-.andCi.ioalkyl-S-: 

Kis selected £toni die group consistiog of halogen, C^.^q alkyU Ci.io peifluoioallyl, 
Ci.io "ll««y» NO2, CN. OHf CP2H. anano, Cj.io aHqtoaino, C2.12 diaDgrlandno, Cj- 
Cio acyU andCi-io aOwty^OO-. andCi.io aDtyl-S-; 
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AA is a side diain Uodced or unblocked andno aeid wiA the L onfigaiat^ 
anfignniisa. or 00 cUnliQr at ttae OFcarliaa sdecied 

valine, Icacine, ia ol eii c iiie. pndine, me t hionin e, metfihrniiw nlfiadde. pheny iaimiin f 
cyptonhan, glycine, serine, tfareoaine. cvatemg. tymajne. agparagiwe, BiiH.mi,,ff ajpantic it ri d, 
5 glutamic add, lysiiie. arginine, histidine. phenylglydne. bea-alanine. nodeodne. naroiKn,.. 
a^Aa^mdnobotyric aci4 ^sikm-animcapiQic ad^ 
iKmnaisiidne. saia)siiB.inioliBe ZHari^ 
add (2-pipeiidiiscaibagQiie add), Oinediylseri^ 

ediylcystdne, Stoyfcg«riiieiNH2<H{CH2CHEQ>COaBt alpiuhaiiiiiiohepiBnaic add. 

cydohBxylHX)OH, NHi^CHa-cydopentyO-OOOH, NH2<a{CH2-cyclobii^lH»Qa 
NHfCH(CH2-cycIoiB0Brl)-CCXJH, trifln o r ole n ciBe, and heufloonleiicine;: 

AAA is aalde dMfa Mocked or mhln rlrHl miiiin wAi whh tha t, n«nfi g nrarion. H 
coiifignadoB.ornoddnliiy«ttfaec&<arboiiadeciBdficm 

IS isol C B cii g , medrionine. nw ahi nn i ne sulfoxide, phmylalanfaig, a y pt ppim n, gly ing. win g^ 
dneoimie, cysteine. Qnosine. asparagine, glntamine, aspaitb add, itlu^^ 
aigimn e , hiwid i m i, tfieaylglycine, beta-alanine. norieucine. nunaMne, aipiin.«fff{...Ttf,nyric arid, 
qwiloiha in i n o caprol c add, dtrolline. Iqfdroxypioline. mridiiiie, hmmwi ^ine , mrorine, 
indtto 2«bo»yIic add, 2«etidinecart0Kylic add, pvw^ 

20 acid>.0.tnediylserine,0<tl>ylserine;S-inediylcy8tdiie, 

NH2-CH(CH2aiB2)-COOH, alpia-aniinoheiManoic add. NH2<H(CH2-l.naptliylKXXHi 
NH2-CH(CH2.2Hiaptliyl)<XX)H. NH2^CH2<ydohejiylH:OOH. NH2<3KCH2- 
cyclopcnqrlKX)OH. NH^CH(CH2K7dobutyl).CCX)H. NH2<aKCH2-cyclopiopyl>COQH. 
tsflnoRdendne^ and henfluoRdeadne; 

25 Il*«»e>«B*faM»tliegioupeoo8i8tingofH,Ci.2oaDgrl,Ci.2oalkylwitliap^ 

grrop atiadied tB die Ci.20 sBtyU aadCi.20 attyl widi an anadwd pheo^ 

widiK. 

16. A conipoiind of die ftainula: 
Mi-AAOXM 
30 arapiiKinaeeuica]IyaeceptaUe8alt.whenb 

Ml repiesems H, mTrCO-. NH2<S-, NH2-S0^, X^tH-CO-, 
X-NH^, X2K-CS-, X-NH.SQ2-. X2N.SO2-. Y-CO-. X^ZS-. X^. X-OCO-. or X- 
OCS-: 

X is selec t ed fitom die gronp consisting of Cmo alkyl, Cmo fluoroaD^l, Cuo attyl 
35 subsdtoted widi J. Cuo flnoroBlIgfl subsdtnied wid> J, l-adman^I. 9>anatiqrl, phenyl, 
phenyl sobstinted with K, phenyl disobsdmted widi K. phenyl txisnbstitnied widi K, naphdiyl. 

naphdiyl sobstinited widi K. naphtbyl disobstiittied widi K. n^bd^l trisnbstitntBd widi ^ 
Cmo alkyl widi an attached phenyl gronp^ Cmo aDtyl widi two attached phenyl gioaps. Ci. 

10 aDgrl widi an aaadtcd phenyl gionp substinued widi K. and Cmo alkyl widi two aaacW 
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10 



phenyl gwui»«nbate«dwiihK. CMC aDcyl with an am^ • 
nayl wifli an imr\^ fhmmr y ppup flibstimted wid> K on the phenoxy gnntp; 

Y is sdccttd fiom tte gtonp consisting of C6-10 alkyl, Ci-iO tUxotoaDgrl, CuO «lkyl 
substinitedwiihJXi.loflBOKaJkylsttbstiiutel^ l-adaamyl. J-fluoaqrl, phenyl 
snbsiitnttd Willi K, phenyl dl«ol»iitBiedwiihK,|»h^ 

jgjjba^l mW--* Mpimivl dtmbstitBied wiih K. oephtfayl trisnbstitnted wiifa K. Cl- 
ip ollqfmriih im ■t«i*^ r^"^ g™"- Ci .in altarl wiih two m mr h ed pheny l gB)iip8,CM0 
alkyl with an aoached phenyl group snbaiiiHied with K, and Ci- 10 "Ik^ 



J is SBleciBd fkom ifae groap eonsittiiig of halogen, OC)0H. Oa CN. 
10aJfcwy.Ci.l0aIk8itaniM.<^l2«ita^ alkj*0<»- 
NH-.andCi.ioaOQrl-S-; 

K is sdected fiom the group consisting of halogen, Cuo aftyU Cuo pefflnoroalkyl, 
Cmo aBoMcy. N0^ CN. OH. CO2H, anino, Cuo alkylanano. C2.12 dialkylamfao. Ci- 
15 CioMyl,andCi.io«H»*y^CO-.andCi.ioalkyl-S-; 

AAfsairii1ftfhain ¥i''*^ '* ™"«'^ »™°°'°^ 
coofigowioo. or M chirtMflr at the et^rbon sde^ 

vaHne. leucine, isoteacine, Foline, m^iionine, med^^ 

ttyptophan. glycine, serine, ttaeoniae. cysiefaw. ^losine, aspen^ ghBanine, aspanic add. 

20 glutanrfcadd,ly8ine,arginine,hi8tidine,pheJ9rlgl^cine,beta*la^ 

airha -"^''' M««yrie add. eosilon-ainnioeaiBoie add, dttnlliBe. Itydwayproiine. wuMJ^ 

homoaiginhie.san»SBg.iTidnlme2saiboisyUeadd.2-az^^ 

add O-piperidfaecaiiKKylic add), OmeAylserincOethylserine, S-methylcysteine, S- 

ethylcystdne, S-benzyfcystdne. NH2<3I{CH2CHEi2HXX]H, alpha-aminoheptanoic add. 

25 NH>CH(CHi-l-napthylKOOH,I«i2^CH2-2.napthylKOOH,NHrCH(CH2- 



NH-*-CH(CEl2*^eIo|Roiyl)'CCXXI, tiiflnorobaciDe, and hexaflnondeadne; 

R is seieeiBd ikon die group oonsisring of H. C1.20 aDcyl. C1.20 aOcyl widi a pfa^ 
gioupattad«dtotheCi.2oaIk»UandCi.20alItylwifli an atttdwd phenyl group subsd^ 

30 whbK. 



gUBSmUTE SHEET 



INTERNATIONAL SEARCH REPORT 

totematioiid AppHcBtmi No, PCT/DS91 /09801 



h GlASSmCATton OP SUBJgCT WATTER 0 »waJ dawiflcatioii Bymftois aopiy, ifl) ■ 

Acco/fling to intematioiMl Patsat ClataiflcAiittj) (IPC) or to bom Nalionil Ctauiftcotion ond IPC 

IPC(5): C07D 265/30, 211/70; OOTC 229/00, 233/00 

U.S. CL; 54A/I68; 546/336; 562/561; 564/152, 153,154,153.158,159 



U nCLDS SBARCMEO 



Minimoin Ooeiunontanen Stvehed ' 



Ouiiftcctioo Sfolofli 



ClM«flcafton Symflofi 



V. S. 



544/168; 546/336; 562/561; 564/152, 153, 154, 155, 158, 159 



Oocipnentttioii SevcAed other thin Mfmmum Oocomvntattoo 
to thi eitent thtt nicti DocomantB are tnetadsd m the Fltlds Sotrcftod ■ 



Substructure search In regLstrjr file of CAS data base. 



111. DOCUMCNTS CONSJOKIieO TO U mLEVAUT • 



CotBgonr ^ 



Caatlon of OoouratnU ^ with indtcstion. wtioro oppfopnite. ot tiio wtowit 



Rolmiit to Claim No>" 



A 

A 



US, A, 4,820,691 (PAIEL).ll AFBIL 1989 
See entire docuoient. 

EP, A, 0,195,212 (KDLB) 24 SEPIEMBES 1986 
pages 1-55, (Note pages 2 and 3). 

Archives of Blocfaemlstzy and Bloidiyslcs, Vol. 281, 
2, September 1990, Lalit-Yen tti, "Inhibition of 
Cathepsin Band Papain by Peptidyl -Keto liters, 
-Keto Amides, -Dlketoned, and -Keto Adds*" 
271*274 (note lable I on page 272). 



1, 2 
1, 2 

1, 2 



• Spoeial eatsoorios of cttad docuaionts: « 

"A* document definlfiQ tho oontral itito of tho ort vMchia iwi 

conildiiod to bo of particidtr ntfvinco 
*£" ooftitr documom but puOliohtd on or oftor tho intomadofiil 

fUbiQ data 

■ti" docuflionl wMch may throw doubt* on prtortty claiRKt) or 
wtdeh (a tfttd to oatabSah tho pobOcstton data of anothar 
cttattoii or othor apodal roaaoo (aa apociflad) 

-a* doeumvnt rofarrtng to an oral ditdoauro, vao, oaMbilton or 
otftar nxaana 

•V document puhliahed prior to thaintamattonallUlnodaiB but 
later than the priority data eWmad 



T* later documeot pubfiahed after the Intemetienal RUna data 
or prtortty data and not in conflict ertth the appUoatton but 
citad to imdorvtand tho principle or theory ondoHytng (he 



"Hr document of pafUcaUv ralovaneoi lha dabrnd inwBrtlqn 
cannot be conaldorad novel or csmioI bo eenildavod t» 



nr document of particolar ralavanee: the claimed tnvanbon 
cannot be conaidered to Utvolvo an Inventtre etap whan tho 
document la combined with one or more other aueh docu- 
mantOi awch eombbtatton betng obvtooe to a paroon aldllod 
to tho art 

"A* dooumoni member of tho aamo patam famay 



IV. cfunncATion 


Data of the Actual Complotfoa ef the IntamatlOMl aaafch 

30 MABCH 1992 


Data of MslUao of thia InXamitWRal Starch Rapott 

^ . 22 APR 19^2 


Intamattoaal SaarcMng AuthoHty 

ISA/OS 


SiMufi of Aothomad Officer ^ ^ 



tamfC&BMlOfMBBOtfMOdiKlMQ 



ARpMumNo. PCI/U591/0980I 




mtnttto siidi ancitMttbitM 



lOfVwl 



« Ihrt do «ot eomrtf wllh tlw p»»cf»«d 



I Ai cuvM out ». sptcffiBiDyt 



CM 



per Rate 



Tto 

SEE ATTACPIM™' 



WVlimOH IS U^CKIHO* 

InlhlilntfiiiiiiMl 



•ppllGtftoiiMtoUowit 



eflhflintCRUtfenaiapAUGiUoa. 



autf IMU by Hit applfCBA, IMS 



itport eofWi ill •mb«W* 



.^^^.^ilt^J::::!^'^ - 



Remark on Pratefft 
□ The mldmonrf waich teea «tr« Bficompanted by appUcwtf* pi^twl. 



^ PCT/IS91/09801 



FURTHER INFORHATIOM CONTINUSO ntO» THE RRST SNEBT 

(Not tot ETUbDcstton) 



PCT/ta91/09801 

Sheet 3 . 

1-16 re.d c„ . diversity of di.tlnct Inventions dependtn, 

upon th. etmotnr. of tb. cospounds beln, cl.l... m 9«,«'l ^ 

olaUs re«l on componnds ot the tor.uU 

M-(»A>,-CO-l(. 

Distinct invsntlons .re r««r.s«.t.d W =om»u.d. of 

». smnps .herein n-l. R.«A- » ' •.•"-x^^^" 

amino acid and 

T. M te hSfdrogen. 

n M 1« X-S-CG- t^fit ^ a ' • 

VTII . M is - "if^t* « ' ^ ^ '* '** 



PCT/US9l/p9801 
AttaehHiBnt cf Form PCT/ISA/210. PartVI 



Sheet 2 












XII. 


M 


is 


X-CO- 
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XVII. 
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X- 


-SOj- 




XVIII. 
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Is 




ff 


Ifkmn I is Httsi^r , 


XTX. 


M 


Is 




n 


'tlmti I iti !li9mir! , 


XX. 


M 


is 




a 


(ikfrfis I is arjl ^ >nl sutetiutd aU)]* * 


XXT. 


M 


is 




n 




XXII. 


M 


is 


X-O-CG- ?*««!.• 1 ii i V acyeijc tii S is J or J' , 


XXIIl. 


M 


Is 




n 


iflenlftlls Ami uHis^i; S^ 


XXIV. 
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Is 




n 




XXV. 


M 


is 




N 


^t)er»l9 ! U «r}i ir lal »Ascit«t«i aitil isi f U •} nr Si , 


XX\''I. 


M 


is 




ft 


(viersjjt I Is «r}inv sr ar;}tt) ittkUtotfei a*)}! art ( is a 4r S* , 


B. 


Groups 


SXVII-LIT wherein n«»l. ReWR||R|r AA Is an 



amino acid and N is as defined in Groups I-XXVI respectively. 

Ce Groups LIII-LXXVIII wherein n^l, RaNR]R|r kk is a cyclic 
amino acid and M Is as defined In Groups I^XXVI respeotjve3y . 

D. Groups LXXIX-CIV wherein n»l, R»NR)R|, AA Is an acyclic 
amino add and M Is as defined In Groups I*-JEXVI respectively. 

Be Groups CV-CXXX wherein n^Z, RaNR]R|, at least one AA te a 
heterocyclic amino acid and H Is as defined In Groups I-XKVI 
respectively! 
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F. Groups CSXXI-CLVl wherein n*2. R»SR,R^ at leaet one .^A le 
an aromatic a»lno acid and the other AA'e are not heterocyclic and 
H is ae defined in Groapa I-XXn respectively, 

G. Groups CLVIT-CLXmi wherein n-2. R»NR,R4, at leaflt one AA 
is a cyclic a»ino acid and the other AA's are not heterocyclic or 
arooatlc and M is as defined In Groups I-mi respectively, 

H. Groups CLXXXIII-CCVTII therein n-2. R=NRiRi. AA la an 
acyclic a-iuo acid and the other AA is not heterocyclic, arowtlc 
or cyclic and M la as defined in Groups I-XXVI respectively, 

r. Groups CCIS-CCXXm wherein n-3, R»NR,R4, at least one k\ 
is a heterocyclic mino acid and M is as defined in Groups I-XXVI 
respect ivelv , 

J. Groups CCXXJtV-CCLX wherein n-3, R-KRiRi. at least one AA.ls 
an aromatic amino acid and the other AA's are not heterocyclic and 
yi is as defined in Groups T-XXVI respectively, 

K. Groups CCLXI-CCLmvi wherein n-3, R'NRJ^^, at least one AA 
is a cyclic amino add and the other AA's are not heterocyclic or 
aromatic and M is as defined in Groups I-xm respectively, 

L. Groups CCLXXXVII-CCCXII wherein n»3, R-NRJ»i, at least one 
AA is an acyclic amino add and the other AA's are not 
heterocyclic, aromatic or cyclic and M Is as defined in Groups I- 

XXVI respectively, 

M. Groups CCCXIII-CCCXSXVITT Khereln n«4, R^NRjR^, at least one 
AA is a beterocydlc amino add and M is as dsflned in Groups T- 



Best Available COPY I 

Attaehmaat of Form PCT/TgA/210> ParlVI 
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XSVI riaspectlyoly, 

N. firpups CCCXXXIXH:cctXXV wherein nB4; RB!ni|Ri» at leaat'^onid 
AX ia an aronatie anlno acid 0nd the other A.V's are h6t 
heterocyclic and M la ae defined In Groupel-XXVi: respect Ivelyr 

0. Grpupa CCCXLV-^CCCXC wherein n^4, R«imiR|f at least one. AA 
is a cyclic amino acid and the other AA*s are not heterocyclic. or 
aromatic and M la as defined In Groaps I*?-X!CVI respectively /,r 

P. .Groups CC&XCT-CNXVT wherein n«4, RaNR)Rf# at least one AV 
is an acyclic amino acid and. the other AA^s are hot heterocycl^^^ 
aromatic or cyclic and M Is as defined in Grbtips I*3BC^ 
respectively, 

Q, Groups CMXVII^CMXLIX Wherein n»l, R » or an est^r 
moiety^ AA ia a heterocyclic amino acid and M ie as defined Vin 
Groups I*3DCVI respectively, 

R. Groups CHXLtll-CHLXVlll wherein n»l, R ^ -^IS or ah .eii>ter 
moiety, AA is an aromatic amino acjd and N la as defined in Groups 
I-XXVI respectively, 

8. Groups CMLXIX-CMXCIV wherein nal, R » -OH or an ester 
moiety, AA. is a cyclic amino acid end M is as defined in Groupe 
XXVI reepectlvely, 

T. Groups CHXCT--MXX wherein nel*, R « -*0B or ah eeter moiety, • 
AA is an acyclic amino acid and M is as defined in Groups .vi*^^^ 
respectively, 

U. Groups MXXI-MXLVI wherein n»2, R » -OH or an ester moiety r 
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at least one AA la a heterocyclic amino add and K la ae defined In 
Groups I-XXVI reapectivel\', 

V. 6r«mp8 M3CLVII-aLX3tII wherein n»2, R » -^H or an ester 
Boiety. at least one AA Is an aromatic anlno acid and the other 
AA'a are not heterocyclic and H is as defined In Groups I-X3CV1 
respectively, 

W. Groupe MUKTlI-snCCVIII wherein a^2, R » -OH or an eater 
moiety, at least one AA is a cyclic amino add and the other AA*s 
are not heterocyclic or aromatic and M is as defined in Groups I- 

SXVI respectively, 

X. Groups MXCIX-MCmv hherein n-a, R » -OH or an ester 
moietYf AA is an acyclic amino add and the other AA is not 
heterocyclic, aromatic or cyclic and M is as defined in Groups I- 
SXVT respectively, 

Y. Groups MCXXV-MCL wherein n=3, R = -OH or an ester nolety, 
at least one AA Is a heterocyclic amino add and M is as defined in 
Groups I-XXVI respectively, 

Z. Groups MCLI-HCLXJCVT wherein n=3, R = -OH or an ester 
moiety, at least one AA Is an aromatic amino add and the other 
A&'s are not heterocyclic and M is as defined in Groups I-XSVI 
respectively, 

AA. Groups MCLJCmi-MCCn whsrein n»3, R » -OH or an ester 
moiety, at least one AA is a cyclic amino add and the other AA's 
are not heterocyclic or aromatic and M is as defined in Groups I- 
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X3CVI respectively, 

BB. Groups MCCIII-MCCXXVIII wherein n=3, R = -OH or an ester 
noiety, at least one AA is an acyclic amino acid and the other AA's 
are not heterocyclic, aromatic or cyclic and M is as defined in 
Groups X-'XXVT respect! vely, 

CC. Groups MCCmX-MCCLIV wherein n=4, R = -OH or an ester 
moiety, at least one AA is a heterocyclic amino acid and M is as 
defined In Groups I-XXVI respectively r 

DD. Groups MCCLV-MCCLXXX Wherein n=4, R = -OH or an ester 
moiety, at least one is an aromatic amino acid and the other 
AA's are not heterocyclic and M Is as defined in Groups I-XSVI 
respectively r 

EE. Groups MCCLXXXI-MCCCVI wherein n»4, 8 « -OH or an ester 
moiety* at least one AA is a cyclic amino acid and the other AA's 
are not heterocyclic or aromatic and M is as defined in Groups I- 
XXVT respectively, 

PP. Groups MCCCVII-MCCCXXXII wherein n»4r R » •OH or an ester 
moiety, at least one AA Is an acyclic amino acid and the other AA*s 
are not heterocyclic, aromatic or cyclic and M is as defined in 
Groups I-XXVI respectively, 

Ae set forth atx)ve. Group I is not the first appearing 
invention. The above order was used to set forth the distinct 
inventions in a systematic way and not in the order that the 
inventions appear in the claims. The first appearing invention in 
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